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"So it costs us $5.86 Carl? Now 
we gotta figger how to sell it 
for $4.78.” 


The retailer's price 
problem soon falls 
back on the manu- J 


facturer 


The price tag has always been a factor in market- 
ing. But never before has the matter of a few 
pennies meant so much to so many people. ma 


"The ordinary man believes that prices will stay low. He 
doesn't know how long, but he expects everything to keep 
going lower. When he finds an article that isn't lower, he 
jumps to the conclusion that the price isn't right. 


"Whatever the explanation, the fact is everywhere to be 
found that retailers are demanding something they can sell 
for less money. The three-thousand-dollar automobile has 
cut the price to be in tune with popular thinking. The 
nickel candy bar has done the same. 


"Manufacturers of Mazda lamps, selling for fifteen cents 
or more, had quit worrying about competing brands, because 
the most that these minor makers ever controlled was hardly 
five per cent of the American market. Now, however, a 
Japanese bulb, retailing at ten cents, offers the merchant a 
wider margin of profit. Naturally, sales of this unbranded 
bulb are mounting. 


"Nearly every item of food and drugs is today facing a 
similar difficulty. Knox hats, for instance, cannot ignore 
a price of $1.69 across the street. 


“Probably everything has felt the pressure. Most assuredly 
the makers of advertised brands have felt it. Those who 
have been unable to vary their price by one device or 
another have lost in sales volume greater than the general 
decline. 


“Inflexibility of price has opened the way for unknown 
merchandise.” 


Says Mr. H. A. HARING, 
(Advertising and Selling, July 21, 1932) 


ü A & 


Every manufacturer of consumer products faces this cold hard 
problem today. In most companies the only possible solution is in 
reducing manufacturing costs,—not shaving them, but cutting them. 
And in many cases, the key to these savings in manufacture lies 
in some design change,—the province of the product engineer 


The engineering of product is one of the most 
important phases of industrial work to-day 
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Standardizing Sizes and Ratings 


as Related to “Preferred Numbers” 


Everywhere in industry the neces 
sity arises to establish sizes and rat 
ings of all kinds of materials, articles, 
apparatus, machinery, etc., which will 
adequately serve the users thereof in 
as economical a way as possible. Un- 
fortunately, the establishing of such 
sizes and ratings is nearly always 
done at random by the different 
manufacturers and usually without 
any reference to the economic phase. 
Later on, but generally not until a 
conglomeration of sizes has been es- 
tablished, standardization is attempted 
by those interested. Such efforts are 
then, of course, greatly handicapped 
by the clashing of individual interests, 
a condition which is unavoidable be- 
cause of the investments made by 
the various manufacturers for tools, 
stocks, etc. Even if a compromise is 
reached, it is usually at great expense 
to some or all of those involved, and 
continuous further economic waste 
may be involved in the compromise 
because it is agreed upon without full 
consideration of the best 
results. 

During recent years a system of 
"preferred numbers" has been pro- 
posed to improve the situation just 
described, but little use has been made 
of it, partly, perhaps, because it has 
not been sufficiently. publicized, but 
also because industry and the engi- 
neering profession have not as yet 
been thoroughlv aroused to the fact 
that this problem of properlv es- 
tablishing sizes and ratings deserves 
very serious This 
“preferred offers 


economic 


consideration. 


numbers" svstem 


R. E. HELLMUND 


Chief Electrical Enginee) 


Westinghouse Electri Wf Company 


Sizes Manufactured 





Fig. 1—The range of sizes needed 

might be covered by three manufac- 

tured sizes, each a certain percentage 
larger than the previous size 


es Manufactured 


> 


c 
wiz 





Sizes Needed 


Fig. 2—Here is reproduced one of the 

steps shown in Fig. 1. The shaded 

area visualizes the excess of the size 

manufactured over the sizes within the 
given range 


certain definite numbers which are 
to be used in preference to any others 
and which are so arranged that uni- 
form steps of approximately 6, 12, 
25 and 60 per cent can be obtained 
between ratings Natu- 
rally, the general adoption of this 
system would be an enormous step 
forward, but even after its adoption 
there would still remain the question 
as to which of the various possible 
standard 
prove the 
given case. 
Fundamentally, the 
choosing sizes and 
itself into that of 
proper economic balance between a 
number of factors entering into the 
cost and utility of the product. With 
the great variety of products which 
may be studied, it is to be expected 
that many such factors may have to 
be considered in a broad analvsis of 
the problem and that a smaller or 
larger number of such factors will be 
of practical importance in any one 
case. Nearly always some of these 


sizes and 


percentage would 


most 


steps 


economical in a 


problem of 
ratings resolves 
determining the 


factors favor a large number of sizes 
and ratings with small steps between 
them, while others will have the re- 
verse tendency, as will be outlined in 
the following. 

The need for various sizes of a cer- 
tain article may be influenced by many 
factors and may therefore at times 
be quite irregular, but usually the ac- 
tivity or number of pieces required of 
the various sizes 1s fairly uniform, at 
limited 
Let us refer to Fig. ] in 


least over a certain range. 


which the 
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Fig. 3— The number of pieces used 

might increase or decrease with the 

size, as indicated by the curves HiL, 
and HL 





horizontal scale may indicate the sizes 
needed. Let it be assumed that over 
the range AB there are requirements 
for the sizes 1 to 7 as indicated. If 
no limitations are imposed by tool 
costs, cost of stock keeping, manufac 
turing set-ups, etc., upon the number 
of sizes that can be manufactured eco 
nomically, there is no reason for not 
building the seven sizes just as they 
are needed. The sizes actually man 
ufactured can then be represented by 
the straight line CD drawn at an angle 
of 45 deg., if the ordinates, using the 
same scale, indicate the sizes actually 
built. Practical cases of this kind are 
rare but nevertheless do exist, an ex 
ample being where bar stock of vari 
ous lengths is needed at such irregular 
intervals that it is not advisable to 
keep cut lengths in stock, and under 
the further assumption that the 
setting-up cost of tools for cutting a 
certain length is negligible. In most 
practical cases where conditions are 
not as simple, we find it necessarv, 
however, to limit the activity to a 
reasonable number of definite stand- 
ard sizes, as it would be uneconomical 
to do otherwise because of the ex- 
pense involved for development, tools, 
setting-up costs for tools, cost of 
stock keeping, and other similar fac 
tors. Therefore, the range AB shown 
in Fig. 1 might be covered by three 
sizes, each assumed to be a certain 
percentage, +, larger than the previ- 
ous size. 

In such a case the sizes actually 
built may be represented by the "step" 


curve abcdefg in Fig. 1. It is at once 


evident that the size of the piece as 
manufactured in such a case is in ex- 
cess of the average of all the possible 
sizes needed in the range covered bv 
the piece as manufactured. A visual 
indication of such excess is given by 
the shaded triangles above the line 
CD. For any economic study it will 
be of value to know how much this 
excess amounts to for various values 
of x, which represents the ratio of the 
difference between two standard sizes 
to the smaller of these sizes. This 
can be determined by a simple calcu- 
lation from Fig. 2. The latter merely 
reproduces one of the steps shown in 


Fig. 1 and it will be seen that this per- 
centage of excess is the average height 
of the shaded triangle cde, which is 
(ax/2) divided by the average height 
of the trapezoid klec, which is (a + 
ax/2). This can be expressed by 
the equation : 


denotes the 
average excess. 


In this equation S, 
percentage of the 


Evidently the ratio of the actual size 
to the average of all possible sizes 
needed within the range covered, will 
be : 


S | t S. (2 


In the previous considerations and 
equations it is assumed that the 
needed number of pieces of each size 
will be the same for all sizes. 

In quite a number of practical cases 


the activity, that is, the number of 
pieces used, is not uniform but de- 
creases with the size somewhat as 
shown by the curve HL in Fig. 3, in 
which some of the designations corre- 
spond to those in Fig. 2. The ordi- 
nates of curve HL can be reduced in 
the ratio of el : wi, resulting in the 
curve es. The straight line er is en- 
tered to approximate this curve. We 
thus obtain an angle a, and the tan- 
gent of this angle equals dr/de. Fur- 
ther development of this case finally 
resolves in the equation : 


x tan e 
X ( 
] 4a (la 
(= ) 
e t X T — 





Fig. 5—Here the curve FG 
shows the relation of manu- 
facturing costs to sizes for 
the range under considera- 


tion as explained in the text 


Fig. 4—From these curves 
the values of $, and $, for 
different values of tan a as 
obtained from Fig. 3 and x, 
the percentage increase in 
size, can be determined 
readily 
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If the activity should increase wit! 
the size, as indicated by curve 7/741, 
we can proceed in a similar manner by 
plotting curve es; and its equivalent 
straight line er;, thus obtaining the 
angle a and using Formula (la) 
as before. 

We are then in a position to obtain 
the excess size for any activity curve 
from Formula (la), of which 
Formula (1) is merely a special case 
for a 0. Fig. 4 shows curves for 
S, and S, corresponding to various 
values of tan a. 

In actual practice we are interested 
not merely in sizes, but usually even 
more so in costs. The latter may be 
studied by reference to Fig. 5. This 
figure reproduces Fig. 2, but it shows 
in addition a curve FG giving the re 
lation of manufacturing costs to sizes 
for the range under consideration. 
Such a relationship is generally avail- 
able from previous experience in the 
manufacture of similar articles or de- 
signs. If in Fig. 5 we now reduce 
the ordinates of the cost curve in the 
ratio of el to sl, we obtain the curve 
em going through point e, the values 
of which are also proportional to the 


cost. In other words, the average 
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Fig. 8—This chart is similar to that 
shown in Fig. 7, the costs being 


ordinate of the curve em represents 
the total manufacturing cost C» over 
the range under consideration, assum 
ing that each size is manufactured as 
needed, while the cost C of the single 
sze being manuíacured is propor- 
tional to le. 
If we now approximate the curve 
m by a straight line en, a very simple 
calculation gives the ratio Re of the 





Cost 
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Fig. 6—The shaded triangles 
in this figure represent the 
excess of actual costs over 
ideal costs, as explained in 


the text 


Fig. 7—Chart for determin- 
ing excess costs and the 
ratio of actual costs to the 
costs for the sizes as needed, 


the value of K, being ob- 


tained from Fig. 6 
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plotted against K, for different values 
of the quantity x 





excess cost caused by the limited num 
ber of sizes to the ideal cost Ca. This 
ratio Re is determined by the ratio of 
the area of the triangle edn to the 
trapezoid klen, which figures out 


R. = Ki 


where A 


as found from Fig 


the actual cost C to 
the ideal cost C, for the average of 
the sizes included within that range is: 


The ratio of 


C 
R l R, 4 
Gn 
or C GA ta 
C 
or C, th 
R. 


The factor K, can be found more 
conveniently for different ranges of 
the cost curve from Fig. 6. In the 
latter the straight line CD of Fig. 5 
has been brought up to the cost curve 
point instead of the cost curve being 
brought down as in Fig. 5. For the 
range kA, a line Ci1D, is drawn 
through point e, to find the factor 


ó ( nid, Y 
K, LL. 


( cidi ) 
are determined by drawing lines CoD» 
and CD. It is at once evident that 
the shaded triangles in Fig. 6 again 
represent the excess costs. 

Fig. 7 shows such excess costs and 
also the ratio of the actual costs to 
the costs for the sizes as needed for 
different values of K, plotted against 


Similarly, Kə and K3 


1932 + 








x, as calculated from Equations (3) 
and (4). Fig. 8 shows again such 
excess costs plotted against A, for 
different values of x. Both of these 
figures will prove of assistance in fur- 
ther economic studies of this kind. 
The full-line curves of Fig. 8 have 
been plotted for values of x corre- 
sponding to the preferred numbers 
The value of + 0.585 cor- 
responds to the 5 series: r 0.259, 
to the 10 series; + 0.122, to the 20 
series; and x 0.0592, to the 40 
series. The dotted-line curves cor- 
respond to some supplementary series 
which will be discussed later. 
lhe excess cost for cases where the 


series 


activity is not uniform 1s given bv the 
formula 


(5E) 








In this equation the value for a 
is the same as previously found in 
Fig. 4. In order to show the influ- 
ence of a upon the result, Fig. 9-a 
and 9-b are given having different 
values for a and K,; Fig. 9-a being 
for x = 0.25, corresponding to the 
10 series, and Fig. 9-b being for 
r — 0.585, corresponding to the 5 
series. For smaller values of + the 
value of a has relatively little influ- 
ence upon the result and therefore no 
curves for the 20 and 40 series are 
given. 

In many practical cases in which 
other factors discussed subsequently 
are rather simple, a suitable value for 
x can be readily worked out from the 
curves of Fig. 7, 8, and 9 bv using 
proper judgment and without further 
mathematical calculations, especially 
when it is merely a matter of choos- 
ing between two preferred numbers 
series. 

There are cost factors that will be 
influenced by the fact that the aggre- 
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Fig. 9a—Influence of differ- 
ent values of a upon the 
0.25, 
sponding to the 10 series of 


cost, for x corre- 

preferred numbers, is given 

here. For smaller values of 

x, the value of a has rela- 

tively little influence upon 
the result 


Fig. 9b—Influence of differ- 
ent values of a upon 


cost, for x 0.585, 


of preferred numbers. 


value of K, for a given prob- 
lem, is found by construct- 
ing the curve as in Fig. 5 


which 
corresponds to the 5 series 
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vate size manufactured and used is 
larger than needed. First among 
these are the packing and shipping 
costs which will be increased. Fre- 
quently the fact that the part manu- 
factured is larger than necessary also 
results in certain other parts of a de- 
sign or combination being larger than 
necessary for the purpose. For ex- 
ample, if a bolt is larger than needed, 
the stock around this bolt and the 
cost for drilling and tapping may also 
have to be increased to some extent ; 
again, if a pedestal bearing is larger 
than necessarv, the bedplate support- 
ing such pedestal will also have to be 
made correspondingly larger. If an 
electric motor attached to a machine 
tool is larger than needed, it will call 
for a somewhat larger support. and 
the control and wiring also will be af- 
Verv large machinery, if 
larger than necessary, requires more 
space and probably results in extra 
expense in the building to house it. 
MI these factors may be of varying 
importance even with the same type 
of article manufactured, depending 
upon the particular application. For 
this reason an average cost allowance 
will have to be made for a given range 
under consideration. 
quential costs will enter into some of 
the final calculations for the total 
cost and they can be taken into ac- 
count by simply adding certain values 
to the manufacturing costs. 

Finally, there will be tool and de- 
velopment costs as affected by the 
number of sizes to be manufactured, 
and also the other engineering, de- 
velopment, and tool costs that will be 
independent of the number oí sizes 
manufactured, all of which must be 
taken into consideration. 


fected. 


These conse- 


(To be continued 
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New Boeing, all-metal, ‘‘flying wing’’ transport with electrically-operated retrac- 


table landing gear will go into transcontinental service this fall. 


Powered with 


two Pratt & Whitney 550 hp. engines, this ten passenger plane will have a 


cruising speed of 155 m.p.h. 


Wing span 74 fc. with chord of 15 ft. at fuselage; 


height 16 ft.; length 51 ft. 5 in. 





PRODUCT 
DEVELOPMENTS 


> Flexible Shaft on Thermostats 


Since it is desirable on many types 
of modern gas ranges to place the dial 
of the oven heat control on the mani- 
fold panel at right angles to the ther- 
mostat, the engineers of Robertshaw 
Thermostat Co. have adopted S. S 
White flexible shafting for 
models of the Robertshaw 'Automati- 
Cook." Although levers, bell-cranks 
or other devices might have provided 
the necessary motion at right angles, 
it was decided that they would intro 
motion. The 


several 


duce troublesome lost 
flexible shaft adopted is specially 
heat-treated to withstand any 
temperature; it is also non-corrosive 
and rust-proof. 


oven 


> Regulator for Constant Tension 


For use with devices such as reels 
for winding strip steel, winders for 
paper and cloth, and other applica- 
tions where it is essential to have ma- 
terial wound or pulled at a constant 
tension. the engineers of Reliance 
Electric & Engineering Co. have de 
veloped and patented an electrical 
constant-tension regulator. 

The regulator armature has two 
windings: the “torque” winding and 
the "spring" winding. The torque 
winding is connected in series with 
the motor driving the machine which 


is winding or pulling the material. 
Ihe spring winding (so called be- 
cause it acts in a direction opposite 
to the torque winding like a spring) 
receives its power from the main line. 
When the current in each of these 
windings is equal there is no move- 
ment of the regulator. If the cur- 
rent in the torque winding increases 
or decreases, this means a corre 
sponding torque in the motor which it 
is regulating. This causes a move- 
ment in the regulator, and the rheo- 


material being unwound at an even 
tautness. The heat of friction brakes, 
generally used for this purpose is 
eliminated, the energy being saved 
in the form of electricity which is 
pumped back into the power lines. 


> Developments in Rubber 


From the engineering department 
of B. F. Goodrich Co. comes news of 
two widely different new develop 
ments in rubber. To protect the lead 
ing edges of wings and tail surfaces 
on airplanes against abrasion from 
rain, hail, flying sand or cinders, the 
engineers have devised rubber abra- 
The installation is sim 
ilar to that of the 
inflation tubes or 
equipment. 


sion shoes. 
"de-icer" without 
compressed air 
To enhance the beauty 
of automobiles, they have developed 
tires with side walls in colored rubber 
to harmonize with or match body 
Rubber in a wide selection of 
standard colors is vulcanized into the 
side walls; the tread is still the same 
tough conventional black. 


colors. 


From Carey-McFall Co. comes 
word that experiments on the electro 
plating of rubber on window shade 
roller springs have been successful 
Since the coils are very closely wound, 
the rubber builds wp as a complete 
sheath or covering. What the ex 
periments will lead to commercially 
has not been fully determined. 


For use instead of explosives in 
breaking down coal in mines, the en 
gineers of the Meyer Rotary Engine 


Co. have developed a_ hydraulic 
1 
I 


reaker employing a rubber expan- 





Connecting rods for oil-well pumps, always in tension, need 


not be particularly rigid. 


This design calls for bearings, 


center brace and tie-tube to be machined separately and 
assembled by welding 


stat which is coupled to the regulator 
shaft corrects the voltage to the driv- 
ing motor to keep the torque constant 

For unwinding at constant tension 
the regulator is claimed to be equally 
adaptable. It is then used in conjunc- 
tion with a generator to keep the 
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sion cartridge. This cartridge is placed 
in drilled holes and expanded to break 
down the after under-cutting 
and shearing, by pumping it full of 
water. The rubber in the cartridge 
has a tensile strength of 4,700 to 
5,000 Ib. per sq.in. to withstand a 


coal, 


1932 + 





from 1,500 Ib. 
Walls in the 
thick; in the 
Pressure 1s 


draulic pressure o1 


3.000 ]b. per sq.m 
3-in. cartridge are 4 in 
I-in. cartridge, } in. thick. 
applied by.means of a hydraulic pump 
made with a high pressure plunger 
$ in. in diameter which operates in 
side a low pressure plunger 14 in. in 
diameter lhe large plunger is used 
to fill the cartridge, after which it is 
locked in the pump casing and break- 
ing pressure is applied with the small 
which has a 4 in. stroke. 


plunge I. 


* Double-Deck Coach 


Iz: mbodying principles of design 


and construction never heretofore 
employed in railroad passenger use, a 
passenger coach has just been com 
pleted at the Altoona Shops of the 
Pennsylvania  Raiiroad for Long 


Island suburban service. The car is 





With this arrangement of seats, subur- 
ban railroad car capacity is increased 
from 76 to 120 passengers 





feeder of 


Balls within the rotary 
Fuller Co. batchers for pulverized 
materials correct irregular feeding by 


vibration. Noise is practically ab- 
sent, owing to the dampening effect 
of the material fed 





constructed with two tiers of seats at 
different levels, the limitations of 
clearance and height in a railroad car 
making it impossible to construct 
double-deck coaches of the type ordi 
narily employed in buses having two 
entirely separate floors. With the ex 
ception of a few small self-propelled 
cars, intended for use only on light 
traffic lines, the new coach has less 
weight per passenger carried than any 
other railroad coach, the proportion 
being approximately one-half that of 
a coach of equal size and orthodox 
design. 

The new car is 62 ft. long. It has 
seating capacity for 120 passengers, 
as compared with 76 passengers in a 
car of the usual design and equal 
length. Both tiers of seats are built 
in pairs facing each other as in a 
Pullman. To deal with the problem 
of headroom, the seats of the lower 
tiers have their floors 14 in. below 
the center aisle of the car, and are 
reached by a step down. The seats of 
the upper tiers are placed above them, 
and are reached by a step up. Ample 
space is provided between the seating 
cushions for convenience in entering 
and leaving. Both the upper and 
lower tiers of seats have two windows 
to each pair, with suitably located 
parcel racks. 
comfort in 


lo msure maximum 
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more readily 


Lighter, 
portable, this Telsmith crushing-screen- 
ing-loading plant is equipped with a 
16-in.x5-ft. plate feeder, a 3x8-ft. roller 


more compact, 


bearing vibrator screen, a 42-ft. belt 
feed conveyor, a 50-ft. belt finished 
product conveyor, and a 10 or 20-yd. 
portable steel bin. Either a cone crush- 
er or a jaw crusher is optional. Bin 
and belt conveyors not shown 


both winter and summer, a specially 
devised system of insulation has been 
installed, together with exhaust ven- 
tilators and a double roof, the latter 
provided for free circulation of air 
between its two surfaces. The car is 
heated and lighted electrically. 


> Zinc-Coated Rivet Heads 


Zine-coated or galvanized members 
in steel construction have thus far 
heen restricted to comparatively light, 
bolted structures, wherein the indi- 
vidual angles, channels, plates, and 
other units are first hot-dip galvan- 
ized and then fastened together with 
galvanized bolts and nuts. The 
\merican Zinc Institute announces 
that a new method has been developed 
wherein individual units of a heavy 
riveted steel structure may be hot-dip 
galvanized assembling and 
joined together in the usual manner 
with ordinary uncoated rivets. 

\ circular flanged 


before 


formed 


cap. 
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from heavy-gage rolled zinc, which 
fits snugly over the rivet head, is then 
fastened to the galvanized surface of 
the structural shape through which 
the rivet passes, by means of a con- 
tinuous ring of solder, thus com- 
pletely sealing off the atmosphere. 
Application is by means of a special 
gas or electrically heated soldering 
iron, so designed that the cap may be 
attached regardless of rivet position. 


> Ball Bearing Spindle Mounting 


Since the length of the workhead 
spindle in the new Taylor & Fenn 
hydraulic internal grinder has been 
kept short, the designers have found 
it possible to mount the New De- 
parture Perfex ball bearings on com 
paratively close centers. Thus the 
preload with which they are set up 
should not be affected by changes in 
spindle length due to expansion 
Since it has been proved that even 
with the best of bracing a mechanism 
must also have weight or mass to ab 
sorb vibration, the spindle is of gen 
erous diameter and the ball bearings 
supporting it are carried in heavy 
housings. 

An interesting feature of the de- 
sign is the manner in which the bear 
ings are lubricated by oil fed in a 
constant stream from a small pump 
actuated by an eccentric on the 
spindle. The oil is filtered after each 
pass. Still another feature is the 
spindle drive, power for which is 
furnished by flat belt from a ball 
bearing motor slung from a bracket 


m 


below the workhead he two-step 
cone driven pulley is carried upon a 
single New Denarture double row 
bearing which, being internally pre 
loaded, is highly resistant to misalign 
ment, making unnecessary the use of 
the customary two separate single 
row bearings. Since this bearing is 
mounted upon a bracket attached to 
the workhead frame, motor vibration 
is not transferred to the work via the 
spindle. In all this new grinder em 
ploys 24 New Departure bearings 


> Apron-Type Gate 


Large gates of the slide type for 
horizontal bin bottoms are notoriously 
hard to open, especially with thou 
sands of pounds of material resting 
directly upon them. Gears and levers 
have helped, but the siiding friction 
In opening the gate cannot readily 
be eliminated. .\s shown in the ac- 
company.ng illustration, the engineers 
of Stephens-\damson Mfg. Co. have 
developed an “apron-type gate” which 
operates on an unusual principle. 
The gate opening is closed by a series 
of reinforced and ribbed steel cross- 
bars, covered with a wear-resisting 
rubber apron, which prevents spillage 
and the leakage of drain water be- 
tween the bars. Ease of operation 
comes from the fact that in opening, 
the bars are lifted one by one, un- 
hooked and lowered from beneath the 
material above the gate opening. 

\ rack and pinion driven by hand 
or chain wheel moves an operating 
carriage back and forward to open 


ELF SUPPORTING BARACK 





In this grinder spindle mounting, the ball bearings are mounted at centers 
so close that preload should not be affected by changes in spindle length 
due to expansion 
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To prevent loss of oil in shipment, the en 
gineers of Delco Products Corporation have 
designed an oil well for wick lubrication 
which may be tipped on end, shipped on 
the side, or upside down In operation, 
all excess oil is automatically returned to 
the reservoir. This design permits the 
factory to supply the proper amount and 
grade of oil before shipping 


—————— 





CARRIAGE AND CAM „~ GATE FRAME 


WHICH OPEN HOOKS , 
AND ALLOW BARS — CAM FOR OPENING HOOK S 


TO DROP WHEN GATE 
IS OPENED —.. ' S} 
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a RUBBER COVERED 
n APRON 
"A -— RIBBED APRON 


CR 

D — BARS 
Eo 

ROLLER WHICH LIFTS ] —— 

BARS SO HOOKSCAN — 
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HOOK 





In this ‘‘apron-type gate’ for horizontal bin 

bottoms, sliding friction is practically elim- 

inated by means of an unusual bar and 
apron construction 


— — — — — — — 


and close the gate. In opening, the 
carriage is pulled backward causing 
the two lower rollers to lift the apron 
bars slightly and disengage the hooks 
[he cams shown hold the hooks out 
until the rollers have passed and the 
apron has dropped. In closing, the 
carriage is pushed forward, the cams 
open the hooks, the rollers lift the 
bars into place, the hooks engage and 
the apron bars support the load in the 
bin above. It is claimed incidentally 
that this construction greatiy reduces 
the tendency for material to 
over the opening 


“bridge” 
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> Light by Induction 


To eliminate sparking and conse- 
quent explosion hazard in coal mines, 
Prof. W. Cramp, University of 
Birmingham, England, has adapted 
magnetic induction to lighting. In 
one installation he conneqts 21 prim- 
aries with iron cores in series on a 
500-volt circuit. 100-watt lamps con- 
nected to molded in 
Bakelite, are so placed as to be ener- 


secondaries, 


gized by the primaries. Removing a 
lamp and its secondary from the in- 
fluence of the primary extinguishes 
it without opening any switch. 
Designers faced with the problem 
of eliminating sparking in dangerous 
locations or of securing light with- 
out wiring direct to the lamp may find 
a suggestion or two in 
Cramp's development. 


Professor 


>» New Applications of Stainless 


After several years of continuous 
development, the engineers of the 
Westinghouse Electric & Mfg. Co., 
Mansfield Works, have completed the 
design of the “Corox” electric unit 
Being built out 
of stainless sheet steel parts, it is 
extremely 


for range service. 


light in weight, easily 








The mating halves 
of this Cutler- 
Hammer "Heat- 
proof' connector 
plug are held to- 
gether by two pres- 
sure springs. These 
serve to embellish 
the outside design 
and to provide the 
springiness to hold 
the plug on the 
prongs of the ap- 
pliance 








cleanable, and impervious to food or 
liquid which may boil over during 
cooking. A standard porcelain ter- 
minal block is mounted underneath 
the pan, and all terminal connections 
are made on the underside where they 
will operate at a comparatively low 
temperature. 

In making this unit the heating coil 
is wrapped with a magnesium ribbon 
and clamped between two stainless 
steel plates formed to receive the in- 
sulated coil. The plate is then placed 
under steam pressure and the mag- 
nesium ribbon converted into mag- 


Without coming in contact with the liquids and solids being separated, water, 

under pressure developed by centrifugal force, moves the inner bowl to uncover 

in annular opening through which the solids are discharged while the Roto- 
jector is running at full speed 
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nesium oxide, producing thorough 
insulation and giving uniform distri- 
bution of coil and insulated material 
throughout the heater assemblv. It 
is claimed that noise and “hum” have 
been completely eliminated and that 
the unit will heat as rapidly as any 
type of range furnace ever developed. 
In the design of a new and inex- 
pensive fountain pen recently mar- 
keted by the Esterbrook Pen Co., 
"Duracrome," a corrosion-proof ma- 
terial in the  chrome-nickel-steel 
family, replaces gold for pen points. 
When the point becomes damaged 
from any cause, the entire nib and 
feed may be replaced at low cost. 


> Rotojector Centrifugal 


In the Rotojector Centrifugal the 
engineers of the Sharples Specialty 
Co. utilize centrifugally built-up 
water pressure to clear the machine 
of solids without the water in any 
way touching them. Referring to the 
cross-section drawing it will be seen 
that liquid containing up to 10 per 
cent in solids enters the machine 
through AA. Clear liquid emerges 
through BBB. The solids build up 
opposite the annular outlets CC, and 
the machine would have to be stopped 
for their removal were it not for the 
new principle. This incorporates a 
special construction of the bowl which 
consists of an inner bowl GG sliding 
in a casing H fixed on the shaft to 
uncover an annular discharge slot CC 
for the discharge of the solids while 
the bowl is running at full speed. 

The operator presses a water valve 
not shown. Water enters through 
the water inlet F and by the action of 
centrifugal force rises into the water 
pressure chamber EE. Hydrostatic 
pressure is generated by the rotation 
of the bowl and works against eight 
springs which tend to close the bowl. 
Though this hydrostatic pressure 
amounts to about 9 tons, it is so 
quickly generated and released 
through the outlet D that the opening, 
closing and unloading of the bowl is 
accomplished within 10 seconds. 

No passage for liquid exists be- 
tween the separating chamber and the 
pressure chamber. For this reason 
there is no possibility of contaminat- 
ing the liquor being treated with the 
water used to unload the bowl. A 
3-hp. electric motor drives the ma- 
chine which is designed to extract 
solids from liquids at rates up to 
700 gal. of liquid per hour. 
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Belleville Sprinas 
Deflection for One Disk 
Based on an Inside Diameter 


of One Inch 


015 025 


Deflection in Inches 


Deflection and Capacity 


of Belleville Springs 


Belleville springs are dish-shaped 
rings which have long been used 
where relatively large load capacity, 
small deflection, and a limited closed 
he.ght are necessitated by other con 
trolling features of design. 

Data published by the A. S. M. E. 
1928, in a paper entitled “Tests on 
Belleville Springs by the Ordnance 
Department, U. S. by Mr. 
D. A. Gurney, Ordnance Engineer, 
give the following formula: 


4w R 
§ = (^ R\? + RR, log. ) l 
ww Er R 


Armv," 


ô = deflection, in in for one disk 
I| = load,inlb 

H} = modulus of elasticity, lb. per sq.in 
R, = inside radius, inches 

Rə = outside radius, inches 


= thickness of plate, inches 


This formula involves a consider 
able amount of arithmetical 
and on account of the four variables 
involved, one must 
and-try method in 


work, 


resort to a cut 


springs for a given load and deflec- 


tion. With assumed values for Ki 


ind Ry it will be possible to calculate 


designing the 


W. W. BOYD 


t for any given load and desired de- 
flection. By recalculating with differ- 
ent assumed values, 
to arrive finally at 


one will be able 
a set of figures 
that will give springs of reasonable 
proportions. In 
such 


order to eliminate 
tedious and time consuming 
arithmetical work, the charts 
here have been constructed. 
In the 
variables. 


given 


there are four 
Since the load and deflec 
tion are straight line functions, it is 
possible to assume one of them con 


above 


Using formulas in designing 


Belleville springs involves ex- 
tremely long tedious calculations, 
if reasonable spring proportions 
are to be obtained. The charts 
given here enable the designer to 
get the results graphically for any 
desired spring proportions and 
with only a minimum amount of 


arithmetical work 


ratios Ol 


stant, and by 
outside to inside diameters, to con 
struct curves that are not difficult to 
handle. 

The accompanying curves are based 
on a deflection of 0.001 in 


using given 


and ratios 


> ie i 
ot *.. By assuming the inside 
D, 
Do 
diameter as 1 in. the ratio D. will 
l 


give the corresponding outside di 
ameter. However, if the 
diameter is a value other than 1 in., 
the problem can be solved by simple 
calculations. For the last expression 
in Equation (1) we can substitute 
the corresponding expression : 


D 


inside 


D, D DD, log. 


D 
For inside diameters of 1 in. and 
3 in., respectively, and a ratio of out- 


side to inside diameters of 2, this ex- 
pression becomes: 
4 1+2 llog.2 = 3+ 2 log.2 
36 9 d. d 3 log. 2 = 27 + 18 log.2 


This demonstrates that the second 
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evaluation is 9 times the first. Since 
the inside diameter was assumed 1 in. 
for the curve and 3 in. for the second 
evaluation, or a multiple of 3 which 
will be represented by n, the second 
evaluation is n? times the first. That 
is, the values given by the curves 
should be multiplied by the square of 
the inside diameter. 

Deflection depends upon a, the 
angle of dish, and the inside and out- 
side diameters. As shown in Fig. 1: 


2) 


In this equation «a is the angle of 
dish. Hence: 


tana (R R1) 


ô = 


i n J2 = à n 
For a ratio of D. of 2, and inside 
1 


diameters of ] in. and 3 in. we have: 


For D; — lin 


tana (2 l 
=$ tana 


tana 


Hence: $ n 
given by curves. 

From this it is evident that the de- 
flection 8 for a given inside diameter 
D, will be D; times the deflection as 
given by the curve in Fig. 1. 

With diameter ratios and deflec- 
tion. assumed, and E taken as 23.- 
000.000 to 30,000,000 Ib per sq.in., 
for thicknesses of the metal 
of the spring can be plotted by solv- 
ing Equation (1) for If. Namely: 


times the value 


curves 


Sak p $ô 
JI x " 
4 D: 
D?*,— D*, + DD, log. — 
219,560,000 z? ô 
W = - — 4) 
D. 
D? D*, -- D.D;'log, 
D 


lhe working load should not ex 
ceed 4 of the flattening load. 

The curves, Figs. 2, 3, 4, and 5 
give values for Equation (4) for an 
inside diameter of 1 in. and a de- 
flection of 0.001 in. 

[he limit the ratio 


lower for 


D» 
n D, *Ppears to be 14 but the 


upper limit has not been determined, 
although the curves give reasonable 
values. 

For other values of inside diameter 


Un 
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Fig. 3—Curves for load capacity of Belle- 
ville springs 0.06 in. to 0.26 in. thick 
i i . 1,000 thickness, and with the corresponding 
and deflection, the load is : H 7 ^ dish angles: 
x load from curve ^x deflection R. —- 61, Dish angle — 4 deg. 
from curve. R = 9t, Dish angle = 5 deg. 
According to tests, S.A.E. 6145 Ra = 121%. Dish angle = 6 deg. 


steel would not be stressed above the 
elastic limit if designed with the fol- 
lowing ratios of outside radius to 


The material used for the springs 
in the Ordnance Department, U. S. 
Army chrome vanadium 


tests Was 
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Fig. 5—Curves for load capacity of Belle- 
ville springs 0.35 in. to 0.60 in. thick 


steel S.A.E. 6145, having the fol- form hot; 30 minutes in niter bath. 
lowing analysis: Carbon 0.43, man- The physical properties after heat 
ganese 0.62, chromium 1.10, and treatment are: tensile strength 102,- 
vanadium 0.18. Springs of this ma- 000 Ib. per sq.in., modulus of elas- 
terial were fabricated by the fol- ticity of 23,300,000 Ib. per sq.in. and 
lowing operations: shear into square 70 to 80 scleroscope hardness. The 
plates; bore inside diameter; turn curves given here are based on a 
outside diameter ; grind to thickness; modulus of elasticity of 23.300,000. 
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Tests on Rubber Tires 


The B. F. Goodrich Rubber Com- 
pany recently reported the results of 
two series of tests that they had con- 
lucted : one on the noisiness of rubber 
tires in rolling over pavements, and 
the other comparative tests between 
steel and rubber tired wheels. 

Noisiness in tires has long been a 
problem, but until recently it has not 
been attacked scientifically with a 
view to producing tires that will have 
maximum silence, and still have the 
fundamental requisites of safety and 
good traction. With this objective, 
The B. F. Goodrich Company of 
\kron, Ohio, started experiments in 
March of this year and continued 
them through several months. 

To make these tests as comprehen- 
sive as possible the most modern 
noise measuring equipment was ob 
tained, and installed in a Goodrich 
test car running as nearly as possible 
under the same conditions at all times. 


Conclusions reached are that the 
noiseless tire is more or less a myth. 
Even the plain ribbed tvpe makes 
noises to a certain degree. Applica- 
tion of any design other than straight 
circumferential ribs is done at the ex- 
pense of quietness 

The second group of tests, one of 
the most impressive series of com- 
parative tests between rubber tired 
wheels and steel wheels on industrial 
trallers ever staged, was conducted 
at the New Haven Railway Express 
terminal of the Railway Express 
agency in New York City June 20 
and 21. The tired wheels tested were 
all built of the new “Roller” com- 
pound of the B. F. Goodrich Com- 
pany, the rubber being vulcanized on 
the wheel 

Tests included starting and roll- 
ing drawbar pulls on smooth and 
rough floors, with front caster wheels 
parallel to direction of pull, as well as 
starting front wheels at right angles 
to the pull, pulling the trailer over 
different sized obstructions with dif- 
ferent loads, and similar tests. 

One of the most convincing tests 
was that showing the difference in 
starting resistance of rubber tired and 
steel wheels \ piece of ordinary 
hay wire was placed, for this test, 
in front of both the rubber tired and 
steel front wheel. Six times as much 
pull was required to move the trailer 
with the steel wheels over the hay 
wire as was required to move the 
same trailer and load on rubber tired 
wheels, according to data. 


1932 + 








Iwo different types of 


springs—244 per cent 


pure copper. 


spring designed to resist permanent set and 


corrosion ; the other is a 


compression spring, 
been 


which has subjected to 


6,000,000 deflections without 
mensions 0.135 in.; 
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in Beryllium Copper 


In February of this year and again 
in March, Product Enginecring pub 
lished data on beryllium and some of 
its alloys data were very 
largely based on the German research 
in the binary alloys of beryllium and 
copper. Coupled with them has been 
the excellent translation by 
Rimbach and Michel of the basic lab- 
oratory papers of the Siemens 
collected into the book. 

Its Production and Ap 


These 


recent 


Konzern, 
"Beryllium 
plication.” 
Meanwhile, research 
has been accomplished in our own 
only on the physical 
properties but also in the develop- 


considerable 
country, not 


ment of production technique in regu- 
larly equipped fabricating mills. And 
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Tensile 


Elongation, Rockwell B 


Tensile 


` oc > 3 Hardness i M ^j s ‘ 
Strength, Per Cent Hardness of Rockw: Il F Strength, Elongation 
i EE J l "2 E - p alter Reheating to lb per Per Cent in 
Beryllium, Specific Water Water Water 300 deg. C- for sq.in 2 in 
Per Cent Gravity Quench Quench Quench 3 hr 7hr. 24hr. 3-hr. Draw 3-.hr Draw 
0 8.89 32,600 42.5 2344 2465 24 2495 32,000 46.5 
0.34 8.78 42,500 46.5 2769 3243 3335 436 42,500 46.5 
1.24 8.48 55,700 48.0 4345 4560 25 s M1 57,700 48.5 
1.36 8.43 57,100 52.5 ET és 346 8284 i e = : 
98 3 6 ) 55.0 56 062 504 004 01 ` J 
- - - 127,1001 14.5 
1.91 8 28 65,000 59 0 > 102(94, ting lt 08 147,000 11.0 
2 20 8 20 75,500 50.0 6062 io5ío7 108jo; 106íos 154,000 8.5 
2.51 8.11 84,000 32.5 54, 107199 108109  !97109 155,000 7.5 
*Drawn 3 hr. as other tensile samples tSample drawn 24 hours 


EEUU Y» — — M 


Physical properties of beryllium-coppers that have been hot rolled, heated 
to 790 deg. C. quenched in cold water, and reheated to 300 deg. C. 


LLL, 


the officials of the company controll- 
ing the American process now state 
that these alloys are being fabricated 
in commercial quantities and shapes, 
and are now available. In addition 
to production in the fabricated form, 
it has been established that these al- 
loys lend themselves readily to die- 
casting, sand-casting and forging. 
The element beryllium itself has the 


These curves represent preliminary de- 
terminations on the electric conductivity 
of the beryllium copper alloys. It is 
that extended precipitation 
hardening treatment radically 
the conductivity. It is known also that 
minor changes of the hardening tempera- 
ture affect the length of time necessary 
to reach any given value, and the curves 
should not be necessarily taken as the 
ideal treatments. Further work is being 
done to determine the rate of increase at 


higher temperatures 


obvious 
increases 


outstanding physical property of ex- 
treme lightness, its specific gravity of 
1.84 placing it about one-third lighter 
than aluminum, 2.7. It has a lus- 
trous steel-gray color, is non- 
corrosive, with a coarsely crystalline 
brittle structure, being hard enough to 
scratch glass readily. At present it 
is being produced in a purity of 99.9 
per cent, but research thus far does 
not indicate that it can be prepared in 
the pure form in a ductile state, or in 
fabricated sheet or wire condition. 

In view of this lack of ductility in 
the pure state, the development of its 
use has been through its alloying with 
other metals, particularly copper, 
which gives an alloy of extremely high 
strength, hardness and resistance to 
fatigue. 

Bervllium-copper alloys are of the 
precipitation or age-hardening type. 
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The limit of saturation of the solid 
solution is about 0.8 per cent at at- 
mospheric temperature, the benefits 
of the hardening process beginning to 
come into play with marked effect 
with beryllium at 14 to 14 per cent. 

Table I shows clearly the effect of 
this hardening process. In it are 
shown at the left the properties of 
rolled strips of different constitutions 
in the softest condition after anneal- 
ing and quenching. At the right are 
shown the properties after the alloys 
have been subjected to the precipita- 
tion hardening treatment, which con- 
sists of a low temperature heat of va- 
rying length of time at 250 to 350 deg. 
deg. C. It is apparent from the figures 
showing the Rockwell B hardness 
that the time required for the maxi- 
mum effect decreases as the amount 
of bervllium increases. 

Vs far as can be ascertained, beryl 
lium is the most powerful cold- 


TABLE III 








Johnson's Propor- 
Elastic tional Young's Tensile Per Cent Rockwell 
Limit Limit Modulus Strength Elong Hardness 
Ib. per sq.in. Ib.per sq.in x 10° Ib. per sq.in in 2 in 100 Kg 
1.5 Per Cent Beryllium 
0.040 in. Sheet Quenched, 800 deg. C 49,900 63.5 B25 
0.040 in. Sheet 6 Nos. Hard and Heat 
Treated 128,000 11.04 B104 
2.0 Per Cent Beryllium 
0.040 in. Sheet Quenched, 800 deg. C 15,000 15.2 59,000 65.0 R42 5 
0.040 in. Sheet 6 Nos. Hard and Heat i 
Treated 132,000 17.9 176,000 2.5 B113 
2.5 Per Cent Beryllium 
0.063 in. Sheet 114 Nos. Hard 64,000 36,000 16.3 110,000 10 0 *C22 
0.063 in. Sheet 1!4 Nos. and Heat 
Treated 116,000 62,000 19.0 196,000 3.0 *( 42 


*Diamond cone 


Specimens too hard for the steel ball test 


ae — — — — — — 
. 


Precipitation hardening treatment applied to cold-worked beryllium copper 


— UD UD Chi — — — — — — — 


alloys, the precipitation hardening 
treatment further improves their 
qualities. A very short treatment is 
sufficient, the effect being evidenced in 
the figures shown in Table III. The 
effect of precipitation hardening on 


TABLE H 





Reduced 50 Per Cent 





Reduced 75 Per Cent 





Reduced 90 Per Cent 








Tensile Elonga- Tensile Elonga- Tensile Elonga- 
Strength, tion, Strength, tion, Ntrength, tion, 

Berylliun, lb. per Per Cent Monotron lb. per Per Cent Monotron lb. per Per Cent Monotron 
Per Cent sq.in. in2in. Hardness* sq.in in 2in Hardness* sq. in in 2in. Hardness* 
0 34 74,900 3.00 140 93,000 2 50 152 105,000 1.00 160 
1.24 114,100 2.75 185 140,000 2.00 200 160,000 1.00 205 
1.36 120,000 3.00 185 144,000 1.75 208 167,000 1.00 210 
1.68 123,400 2.05 190 152,800 2 00 220 176,500 1.00 230 
1.91 132,300 3 00 215 158,000 1.50 230 
2.20 139,200 3.00 225 162,000 1.50 240 

2.51 147,600 3.00 255 


*It was obviously impossible to take the hardness of very thin material by the Rockwell method, therefore 


hardness readings were made on the Monotron 





Effect of 


cold 





rolling beryllium-copper strips shown in 


Table I without further heat treatment after water quenching 





hardening agent available for copper. 
This characteristic is apparent in the 
great rapidity with which cold work 
hardness is taken on; as for instance 
in an alloy of 25 per cent beryllium, 
with the balance pure copper, the 
practicable limit of cold working is a 
reduction of about three 
Brown & Sharpe gage numbers. 
\bove that amount fabrication would 
be practically confined to hot working. 


two to 


When compared with Table I, 
lable II shows the high strengths 


from cold work 
In this cold worked condition 
the alloys of about 14 to 2 per cent 
are susceptible to deep drawing, while 
the alloys of 2 to 24 per cent can be 
readily formed into such shapes as 


which are obtained 
alone. 


are required for commercial spring 
purposes, 
When applied to the cold-worked 


the electrical conductivity of cold 
worked material is graphically shown 
in the curve on the preceding page. 

The Brinell hardnesses of these 
age-hardened beryllium coppers are 
in the order of 400. This high gen- 
eral hardness of the metal body exists 
in the presence of a structure consist- 
ing of a comparatively soft crystal 
matrix having extremely hard inter- 
crystalline boundaries. The result 1s 
a high abrasion. and 
wear. 


resistance to 


In the age-hardened allovs of 2 to 
23 per cent, Young's modulus is about 
18,500,000, while the modulus in tor- 
sion is 7,500,000 to 8.000.000. 
Coupled with the high tensile 
strengths and high moduli for a cop- 
per base alloy, these allovs are show- 
ing an 


outstanding resistance to 


fatigue. 
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X prominent spring manufacturer 
recently conducted tests on 
springs made from high-grade bronze 
spring wire. The spring was dk 
flected 400,000 times when failure oc- 
curred. 
beryllium 


coil 


\ similar spring made from 
copper deflected 
6,000,000 times at the time of writing 
this article, without sign of 


has been 
failure. 
\s the torsional modulus of the beryl- 
hum about 30 per cent 
higher, it is also evident that with the 
same and loading the fibre 
stress in the bervllium copper wire 
was materially higher. 


ct ^] ] eT IS 
design 


(See illustra 
tion on the preceding page. ) 

Reference to the tables above in 
dicates the high tensile properties ob 
tainable from precipitation hardening 
applied to annealed material, no cold 
work being involved. As this harden 
ing is a metallurgical change, the re 
sulting properties are fixed, and 
spring materials treated in that man- 
ner can be operated in service at tem- 
peratures up to 350 deg. C. It is 
said that there is no danger of the 
usual softening or recrystallization of 
spring properties which have been im 
parted by cold work. 

All of indicate. that 
these new allovs allow considerably 


these factors 
more economical spring design and 
provide longer life than previously 
obtainable. This is an important 
matter to any designer as the price of 
a spring material is small in compari 
son with the cost of disass mblv, re 
placement, and assemblv when failure 
occurs. 


| Editor's Note—W'e are indebted to 
the Beryllium Development Corpora- 
tion and to J. Kent Smith, 
metallurgist, for the foregoing mate- 
rial on rolled beryllium copper. Data 
on forged and cast beryllium copper 
will be presented in an early issue of 
Product Engineering. | 


consulting 
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Change-Gear 





For heavy drives, when keys are not de- 
sired, hex, square or multiple splined 
shafts, such as shown at A, B and C can 
be used. For extremely heavy drives, 
two feather keys in a tapered shaft can 
be used. The taper is made just a stick- 
ing angle so that the gear, held on by a 
nut and washer, need be tapped only 
slightly to remove it. At the bottom is 
shown a dovetailed key driven into the 
gear permanently and keyway cut in male 
member, a construction that is used when 
the wall of the inner member is thin. 


Below are shown three methods of using 
the gear box cover for retaining the gears. 
The advantage of this type of construc- 
tion is that it saves time in changing the 
gears. At A and C are shown designs ap- 
plicable for light work. At B, the round 
finished boss on the hinged cover keeps 


the gear in place, this more substantial 





construction being for heavy work. 


A 
Gear box 
cover 
; 
— ) n B 
WZ q 


Gear box 
^ p pun 
— 
NU — 








These designs of gear fastenings 
and retaining means for change- 
gear mountings, together with 
the designs of mountings shown 
in the August number, give a 
complete “ready-reference” of suc- 
cessful constructions that have 


been tested in actual use 


v 





U washer 


The hex head is in one piece with the 
stud shaft and is for screwing it in 
place. A U-washer, held by a cap- 


screw, retains the gear. 





For heavier work, a knurled ring, 
counterbored to recess the hex head 
of the stud shaft, can be used for re- 
taining the gear. The hand of the 
thread must be made opposite to the 


direction of the gear rotation. 


* PRODUCT ENGINEERING * SEPTEMBER, 1932 * 


366 





—— — — 


HA—— M 


— — 


— — — 





Mountings 


ADAM FREDERICKS 





Key 
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Same size hex. 





In this design, the open knurled ring is replaced by a threaded 
cap having a hex head for applying a wrench. A single key, 
riveted to the inner member, serves both gears, which are 
held in their proper relative axial locations by a spacer. 


When large heavy gears are used, it is not convenient to hold them 
in place by hand and tighten the stud nut, as a close clearance is not 
assured. In this design, the gears are held on a bushed sleeve. The 
heavy feather key is held by two fillister head screws. The gear 
sleeve runs on an inner sleeve clamped by the stud. This stud is 
forced into the large end of the lever A shown in the view to the left, 
which is drawn to a smaller scale. The head of the lever is held with 
slight tolerance between finished surfaces of bed and gear box to pre- 
vent tipping when the stud is loosened. The lever is pivoted to a 
sliding block B mounted in a slot in the rear side of the gear box. 
















7 8 -= me 


RS 
SIT AE 





A threaded knurled ring locks the gear 
assembly which is retained on the shaft 
by the plate washer held by a centrall, 
located countersunk machine screw. 










Shaft Key 


Gear box | 


cover 
Ly 
e 


e 
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lags 








A 





When it is not desired to turn down a 
great amount of metal on the shaft, and 
the gears have large bores, an adapter 


such as shown above can be used. 
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Fig. 1—Moldings with stiffening 
ribs can be obtained at no ap- 
preciably higher cost 


Rolled Moldings 


in Product Engineering 


DAVID C. BAILEY 


Engineer, The Bailey Manufacturing Company 


\lmost any practical molding sec 
tion, in thickness up to one-eighth 
inch and blank width of six or more 
inches, can be rolled, as shown in 
rolled-molding manufacturers’ cata- 
logs (n intricate section can be 
rolled almost as fast as a plain one, 
and much faster than it could be pro- 
duced by folding or pressing. The 
cost is comparatively little. The tool- 
ing charge, though considerable for 
some moldings, varies with the gage 
and section, and to a lesser degree, 
with the quantity and quality. Rolled- 
molding manufacturers have hun- 
dreds of rolls on hand, and by draw- 
ing on this stock the tool cost might 
be reduced or eliminated. Labor cost 
is low, one man producing from one 
to ten thousand feet of channel per 
machine hour. 

In designing a part to be rolled, it 
is usually understood that the mold- 
ing must have the same section 
throughout its entire length. This is 
not always true. In the case of the 
angle illustrated in Fig. 1, the stiffen 
ing rib can be drawn with an inter 
rupted roll whose circumference 
would be equal to the length of the 
finished part plus the cutting scrap 
The molding may be made to simu- 
late a stamping by punching ears out 
of the sides, or forming the ends, or 
hending to different shapes. Strength 
can be given to a rolled section by 
hemming the edges as in Fig. 2 at 
1, by ribbing as shown at B, or by 
curling as at C. Thus, weight can 
be saved by distributing the metal to 
give strength or stiffness where re 
quired \gain, wire can be rolled 


in as in Fig. 3 at A, or a flat strip 
used to give strength around bolt 
holes as shown at B. The edges of 
a molding can be finished easily by 
beading as at C and D. As shown 
at E and F, a bead of thinner or more 
costly material can be applied to give 
a finish. 

A length of the molding can be 
bent on a small radius to make a con- 
tinuous one-piece frame. It can be 
curved to any radius into a rim, ring 
or hoop. It can be formed to odd 
curved shapes of varying radii in one 
or more planes. Most rolled molding 
manufacturers have ingenious auto- 
matic equipment for bending, curv- 
ing and forming as a natural auxil- 
iary to their rolling machines, ‘and 
can produce such shapes rapidly and 
accurately. 

Rolling is the obvious method of 
manufacturing a "shape" when the 
hnished part is so long that folding 
would be impossible or expensive. 
The length is limited only by the 
difficulty of handling and shipping. 


A 
oa, 
| 
| = 
| C 
V 


Fig. 2 — Strength and stiffness can 

be gained by hemming the edges as 

shown at A, by ribbing as at B, or 
by curling as at C 


The speed is much faster than any 
other method of producing channels, 
and a straight uniform product is 
obtained. Even on short lengths, 
rolling compares extremely favorably 
with pressing, especial on intricate 
sections where two or more strokes 
of the press would be necessary. 
Beading and curling are done more 
smoothly and with lower tool cost. 
[f the section can be rolled from a 
strip of thin gauge and in large quan- 
tities, it is more economical than 
extruding. 

Rolling, being a continuous process, 
is especially economical when com- 
bined with other operations. In this 
way it provides a means of transport- 
ing the work, feeding it through ma 
chines, and maintaining even flow of 
production. The resulting line-up 
saves floor space, labor, and material. 
The roll machine can be set up with 
a forming machine, where the strip 
of metal is rolled, then curved or 
formed into a shape such as a ring or 
frame. Here the operation can be 
continuous or intermittent, but in 
either case, the machines are tended 
by one man. Slitting to width can be 
combined with rolling. This makes 
it possible to purchase quantities of 
metal in coils of base-price-width and 
to slit for each job without extra cost. 
Certain types of piercing and punch- 
ing operations can be done in the 
rolling, and the metal can be cut to 
length before or after the roll opera- 
tion is completed. 

Most concerns are equipped to 
combine rolling ‘with other opera- 
tions. They are ready to supply a 
finished product. The molding can 
be purchased from them cut to length, 
ends trimmed or drawn, holes pierced 
or countersunk, parts welded to- 
gether, formed to any shape, in any 
material and in any finish. l 


Fig. 3—Wire can be rolled in as at A, 

a flat strip can be added for strength 

around bolt holes, as at B. Edges can 

be finished by beading, as at C and D, 

while at E and F are shown applica- 

tions of thin or more costly material 
to give a finished edging 


a. Of 
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COLOR 


Materials and Behavior 


in Products for Outdoor Service 





"Dyes, pigments and the film-forming vehicles in which they may 


be dispersed are now so numerous and have individual properties 


so varied that their study constitutes a separate field. The engineer 


and designer enters this field each time he specifies a lacquer or an 


enamel for his product; he lacks time to search it in detail but finds 


it increasingly necessary to have a clear perspective.” 





[he final steps in the choice of 
paint or lacquer colors for product 
finishes are determined by suitability 
and availability of materials. Suit- 
ability, of course, depends upon fit- 
ness for service conditions; avail- 
ability fixes their price and renders 
them economical or not for use. 

Dyes, pigments and the film-form 
ing vehicles in which they may be 
dispersed are now so numerous and 
have individual properties so varied 
that their study constitutes a separate 
field. The engineer and designer 
enters this field each time he specifies 
a lacquer or enamel for his product ; 
he lacks time to search it in detail 
but finds it increasingly necessary to 
have a clear perspective. The present 
article aims at giving perspective to 
that part of the field comprising 
coloring materials for products for 
outdoor service. 

Color 
dried coat of paint or 
viewed, are not affected exclusively by 


sensations, evoked when a 
lacquer is 


any one component of the paint or 
lacquer; they are the resolution of 
the coloring forces of all constituents. 
The pigments, which are finely di- 
vided solids, contribute most to the 
hue, chroma, and value of the color. 
But film-forming vehicles, in which 
the pigments are dispersed, such as 
drying oils in paints, nitrated cotton 
and plasticizers in lacquers, alter 
somewhat the impulses that 
would otherwise be produced bv the 
pigments alone; vehicles have an im 
portant effect, also, in fixing the 
luster of the Even volatile 
thinners or solvents bear indirecth 


color 


coat. 


on the final color, accounting fre 


F. G. OSWALD 


hnolo nist, z h 1 lV Wasu A ¢ Son 


quently for flotation of pigments, a 
phenomenon found, for example, in 
a gray paint that dries more nearly 
white than the mathematical propor- 
tions of black and 
indicating high concentration of the 
white pigment at the surface and 
high concentration of black beneath. 

Unless all components residual in 
the dried film are stable, the color 
sensations produced by the finish will 
change with time. 
are stable, even in trying environ 
ments, and are called 
none of the organic film-forming ve- 
hicles exhibit the same order of sta- 
bility, nor approach it. 

It is fundamental to understand 
that light reflected from the pigment 


white warrant, 


Many pigments 


permanent , 


in a new coat of paint does not pass 
directly. through the air to the eve 
of the Before the light 
reaches the air it must pass through 
the envelope of dried vehicle encas 
ing each pigment particle. None of 
the commonly used vehicles is quite 
transparent to all 
light, hence 


( Jl )server. 


wave-lengths of 
the light that 
would register color impulse is fil- 
tered out. If the surface is truly 
plane, thus having high luster, the 
paths of the reflected light rays will 
be parallel; if rough, as with a “flat 
paint," the paths will not be parallel 
and the diffused. 
Whether ravs are parallel or at crazy 


some of 


reflection will be 


angles to each other makes a discern- 
ible difference in color effect. 


[he optical properties of vehicle 


films change constantly; when kept 
in darkness most of them 
transparent and finally retlect almost 
no light except in the vellow portion 
of the spectrum. For proof of this 
remove a picture that has hung some 


time on a wall painted with 


1 1 
beconie less 


a glossy 
oil paint, and compare the protected 
area of the wall with the open area 

Since outdoor exposure puts mors 
severe strain upon the lasting qual 
ities of the paint or lacquer color, 
due consideration must be given to 
the circumstances of the 
Will the 


cleaned at intervals ? 


exposure 
washed or 

Will it be pol 
Will it be refin 
ished frequently bv the customer foi 
the sake of appearance, or will it 
receive no attention until the 


product be 


ished and waxed ? 


protec 
tive value of the finish is so impaired 
that recoating becomes necessary to 
save the piece from disintegration 
Delivery trucks, agricultural imple 
ments, trolley cars, buses, and con 
struction tools portable 
cranes, usually come in for a fair 


such as 


share of washing and cleaning, but 
are seldom waxed or polished 
Although bright, distinctive 
with high luster are frequently de 
manded, a choice of materials offers 


colors 


itself for practically any hue chosen 

Suppose the engineer or color con- 
sultant decides on bright red. He 
will then have to make a choice of 
Will the finishing coats be 
nitrocellulose lacquer, drving-oil 
enamel, or synthetic enamel ? 


vehicles. 


Finish- 
ing facilities in the production depart 
ment largely govern whether lacquer 
or enamels will be used. Good re 
sults may be obtained with the best 
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these types ot finishes 


1 
CAL 01 


1 


classes ol red 
: organic and inorganic. 
bright 
permanency 


sunlight are: toluidine reds; 


iW 
] 


ulable 


pign ents are 
[he 


ir£'anic reds exhibiting 


suitable on exposure to 


direct 
lithol reds; paranitraniline reds; and 
These dry pigments, 
before any work is done to disperse 
them in the vehicle, are expensive, 
and lacquers in which they are used 
will usually be higher priced than 
most other colors. Purpurin may be 
stricken from the list at the start 
because of its scarcity and consequent 
high price. Of the others, toluidine 

outstanding in its clearness of hue 
and its brilliancy. 


purpurin reds. 


Which pigment will be used, how- 
frequently 
decorations applied 
after the bright 


ever, is determined by 
to the product 
red coating is on. 
[f the lacquer coat is striped or let- 
tered, especially with white or light 
tints, paranitraniline reds will give 
trouble, being soluble in practically 
Ul the paint and lacquer thinners. 
hus, striping and letters will be 
stained red or pink if applied over 
paranitraniline reds, a phenomenon 
termed “bleeding.” Aluminum paints 
und shellac solutions have frequently 
been tried as sealing coats to prevent 
bleeding, but the remedy is not safe 
or sure. Lithol and toluidine “bleed” 
somewhat in lacquer thinners but not 
in paint or varnish thinners; striping 
r lettering may be done over them 
with paint or enamel striping mix- 
tures, but not with striping lacquers. 
\ thought should also be given to the 
customer who may wish to refinish 
his product in a light color. To be 
safe, he will have to remove para- 
nitraniline red lacquers completely. 
Really satisfactory inorganic bright 
reds present even more of a price 


problem than the organic. There 
are available, with suitable perma- 
nency to light: genuine vermilion 


(mercuric sulphide); cadmium sul- 
phide selenide reds; American ver- 
milion (basic lead chromate); and 
vermilionettes. Genuine vermilion, 
sometimes termed English vermilion, 
is a color of great beauty and purity 
of hue. When carefully made, it 
exhibits superior permanency and 
durability except in a few rare and 
inexplainable cases, when, for no 
apparent reason, it reverts to a black 
compound similar to one of its pre 
ceding states in its course of manu 
Its use is not warranted for 
ict finishing in competition with 


tacture 


prodi 


toluidine red, since its merits are not 
ereat enough to demand the extra 
price premium. Cadmium sulphide- 
selenide reds are more available now, 
and better made than 
they offer considerable promise as 
non-bleeding product finishing pig 
ments with 


ever before; 


a remarkable fastness to 


light. 
True American vermilion is coarse 
and crystalline, physical properties 


that render it unsuited to dispersion 
in lacquer vehicles, but other basic 
chromates of lead partaking more of 
deep orange than of true vermilion 
hues, have better pigment properties. 
These pigments darken somewhat in 
the presence of sulphureted gases, 
but exhibit good stability. otherwise. 
Vermilionettes are frequently made 
with red lead, toned to a vermilion 
with lithol red, and are thus not truly 
inorganic. They are also susceptible 
to darkening in sulphuretted gases, 
and combine, in time, with carbon 


dioxide to form lead carbonates 
which are white. The lithol red 
toners here used bleed in lacquer 
thinners. 


Practically all first-class varieties 
of nitrocellulose lacquer 
withstand frequent washing, so that 
this factor needs no further discus 
sion. The retention of luster is 
exceedingly important, and lacquer 
coats with a high proportionate vol- 
ume of pigment frequently lose their 
gloss rapidly on exterior exposure. 
Of course the luster may be restored 
by polishing and waxing, but this is 
seldom done on the products now dis- 
cussed. 


vehicles 


Two procedures are open to 
attack this problem: (1) use low 
volume concentrations of pigment; 
(2) apply a coat of clear lacquer 
over the final color coat, disregard- 
ing the proportionate pigment volume 
in the color coats. 

Low pigment concentrations are 
feasible only with pigments strong 
in color, capable of covering up the 
undercoatings. Toluidine reds are 
uniquely satisfactory in this respect. 
Gloss lacquers of this type can be 
made to hold their luster much longer 
than highly pigmented ones. 

Clear finishing lacquers are now 
available with excellent lasting qual- 
ities, both as to gloss retention and 
general durability. The addition of 
glycerol-phthalate resins of various 
types to the nitrocellulose vehicles has 
been a considerable aid in making 
these durable “clears,” no doubt due 
to the ultra-violet light resistance of 


the resins. Application of high qual- 
ity clears over the color coats on 
products that are frequently washed, 
but not polished, is an 
satisfactory way to meet 

Bright red truck and implement 
enamels of all types depend on the 
same pigments as the lacquers already 
More attempts are made, 
however, to lower the price otf 
enamels of these bright hues by addi- 
tions of inexpensive inert pigments 
such as blanc fixe (colorless while 


especially 
conditions 


discussed. 





When white striping is applied over 
certain red finishes, the ground color 
is likely to “bleed” into the striping 


cause undesirable color effects, 


as in the lower panel 


and 


the vehicle film, white 
when exposed to air) than is the case 
with lacquers. Such attempts, while 
effecting some small savings in the 
finish, almost invariably lead to 
trouble with the customer. As soon 
as the enamel on the product has 
weathered to a point where dry pig- 
ments are exposed, the bright red 
disappears and pink—if excessively 
extended, almost white — takes its 
place, a lamentable circumstance. 
Unextended coloring pigments un 
questionably are superior. 

The ideal film-forming vehicle is 
probably still to be found, but the 
introduction of oil-soluble phenol 
formaldehyde resins, and of cuma 
roneindene resins, places new tools 
in the hands of the enamel manufac 
turer. These resins, combined with 
the drying oils, add greatly to the 
soap and water resistance of the 
resultant coatings. retention 
in the weather varies for the sam. 
vehicle with the different pigments 
that are dispersed in it. For exampl: 


encased in 


Gloss 
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toluidine red, used in relatively low 
proportionate volumes, will give bet 
ter gloss retaining properties to an 
enamel than most other bright red 
pigments used with the same vehicle. 

Many of the glycerol-phthalate 
resins, while valuable components in 
synthetic enamels, so far as gloss 
retention in direct sunlight is con- 
cerned, are weak in water and soap 
resistance. If enamels having ve- 
hicles composed essentially of such 
resins are baked, the water resistance 





the 


Proving 
carbon black 


from a seven-year old signboard, the 


preservative 
this letter 


quality of 
stands out 


white ground-coating of which has 
been completely weathered away 


is somewhat improved. For prod- 
ucts encountering frequent washing, 
however, their use is debatable. Their 
water and soap resistance is some- 
times improved by blending with 
phenol-formaldehyde resins. 

As in the procedure for lacquers, 
clear coats—in this case, varnishes— 
may be applied over drying-oil color 
coats to improve luster and wash 
resistance. This is a reversion in a 
way to the old coach and carriage 
finishes, but results are now more 
satisfactory in respect to the quality 
of the finishing varnishes. Phenol- 
formaldehyde-drying-oil varnishes, 
for example, wear better in the 
weather and dry faster than the older 
types of carriage finishing varnishes ; 
the modern varnish does not fail by 
cracking, resists washing much bet- 
ter, and holds its luster longer. There 
is, however, a drawback in the tend- 


ency of phenol-formaldehyde var- 
nishes to turn amber color in the 
sunlight. 


The case of bright reds on prod 


ucts subject to weather and frequent 
washing is presented thus in some 
detail in order that the engineer may 
get a clearer picture of how the suit- 
ability and availability of materials 
governs their choice. i 
An allusion has been made to an 
important fact, applicable to the 
selection of other colors for exterior 
use, namely, some pigments dispersed 
in color vehicles 
more than others. 
This allusion 


promote durability 
( See illustration. ) 
was in connection 
with toluidine red, but other pig- 
ments exhibiting these characteristics 
all the carbon blacks, 
such as lamp black, gas carbon black, 
and bone black; burnt umber; 
chromium oxide, opaque gray- 
green oxide; chrome greens, which 
are mixtures of lead chromates and 
Chinese blue; many of the oxides of 
iron; Hansa yellow, a proprietary 
brillant yellow dyestuff; yellow 
ochre, and Chinese blue. Basic 
chromates of lead partake of these 
qualities although not to such a 
marked degree. These pigments, 
used singly with first-class vehicles, 
vive finishing coats representing 
the maximum obtainable in 
durability and color retention for 
each hue characterized by the color 
of the dry pigment. Toluidine is 
best used singly, but any of the fore- 
going may be mixed with other pig- 
ments with beneficial results; their 
use in tints is therefore desirable. 

An unusual problem is solved in a 
novel way by one of the large shoe 
retailers using a metal model of a 
boot as an outside advertising dis- 
play. The finished in a 
bright green. To forestall the transi- 
tion period, during which enamels 


strongly are: 


an 


about 


boot is 


and paints lose their luster and pass 
through other minor changes in color 
and appearance, ending when the 
surface pigment particles are fully 
exposed, this shoe company dusts the 
dry green pigment onto a sticky, par- 
tially oxidized coating of clear ve- 
hicle already applied to the boot. The 
excess pigment is blown off, the 
binding vehicle completely dried, and 
the advertising model is then ready 
for display. This model exhibits a 
close approach to strict color perma- 
nency. Appearance counting for so 
much on such a display, frequent 
refinishing is resorted to. Emerald 
green, a type of Paris green, is used 
for its rich chroma and pure hue. 
Judging color stability after the 
surface decay of the vehicle has taken 
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place is a well-established principle 
in the examination of weathering 
tests on house paints. If the color 
of finishes for weather-exposed prod- 
ucts, not intended for frequent 
washing or polishing, be similarly 
judged, further benefits may be 
derived from the finishes. For ex 
ample, dirt collection proceeds with 
out regard to the permanency of the 
the 
inroads 


coatings, and is thus a factor in 
permanency of color. The 
of dirt collection may be compensated 
for by using paints and enamels 
so compounded that the surface ve 
hicle is proportionately thin and 
weathers off rather rapidly, exposing 
pigment particles that become dis 
engaged by further weathering, in 
turn exposing fresh underlying par 
ticles. Such finishes are termed “free 
chalking." This chalking, or gradual 
disengagement of successive layers of 
pigment particles, tends to keep dirt 
accumulation at a minimum. Zinc 
sulphide and pigments made there- 
from, such as lithopone, in combina- 
tion with zinc oxides, are adaptable 
for this type of finish. Being white, 
they may be tinted with colored pig- 
ments to a variety of different hues. 
Titanium dioxide and its derivatives 
are also useful in the white base for 
tinted hues. With such paints and 
enamels, gloss retention has its mini 
mum value. 

The foregoing cases in color selec 


tion for weather-exposed products 


permit some generalizations of the 
facts: (1) Pigments, permanent 
under service conditions to whicl 


weather-exposed products are sub 
jected, are available in a variety oi 
hues; (2) When finishes utilizing 
permanent pigments do not retain 
their original color and appearance it 
is because of the inconstant optical 
properties and the actual loss of sub 
tance of the organic color vehicles 
during exposure; (3) Some few pig 
ments promote durability and gloss 
retention of finishes in which they are 
used much more than other pigments ; 
(4) Durability and wash-resistanc 
of clear vehicles have been improved 
by introduction of synthetic resins oí 
certain types: (5) Properly made 
"free-chalking" paints and enamels 
remain satisfactorily constant in color 
after they reach the chalking stage 
and compensate largely the discolor 
ing effect of dirt collection. 

[Editor's Note—/n another issu 
Mr. Oswald will discuss color mate 
rials for products used indoors. | 
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[his third article of a series 





analyzes electric control for auto- 
matic starting, stopping and re- 
versing, and describes magnetic 


brakes and clutches. The next 


will deal similarly with solenoids 


and torque motors 


A 


For automatically starting, stop 
for limit 
travel of the 


mechanism, for 


ping, or reversing motors, 
ing the distance of 
driven operating 
signals and the like, there is 
available a great variety of electrical 


valves, 
devices These group themselves 
under the general classifications. of : 
(1) limit switches for the control of 
movements; (2) control 

temperature control 
(4) operating devices. 


pressure 
switches; (3) 
switches ; 

Switches for limiting the travel or 
number of revolutions of the driven 
machine, divide themselves under two 
general headings. In the first group 
belong all switches that are 
actuated by contact with the moving 
body whose travel is to be limited. 
Safety switches such as are used to 
limit the travel of a crane hook, and 
hatchway switches used for 
trolling elevators, fall in this group. 
In the second group belong all those 
limit switches that are geared to the 
motor or 


those 


con- 


a shaft of the driven ma 
chine and thereby limit the number 
that can be 
any one direction. 


of revolutions made in 

\ll limit switches may be set up to 
operate in either one of 
normally 


two ways: 
open or normally 
MIT selection of the method of opera 


closed. 


tion is determined entirely by the de 
ig! ot the 


S 


machine, the 
tunction of the switch, and the ques- 
tion of 


driven 


[I hus, limit. switches, 
used to limit 
travel of a crane hook, operate nor 
mally 


satety 
such as the upward 
closed [hat 1s, in its normal 
the switch keeps the pilot 
closed, the main magnetic 
switch that controls the motor then 
under the manual control oí 
the operator. Should the pilot circuit 
be opened, either bv the limit switch. 


| osition 
circuit 


being 


breakage, or a short circuit, the main 
switch in. the motor circuit. will be 
immediately opened and the motor 
stopped [he motor will then be 


I 


Motors 
and Their Controls 


III. Direct Current Apparatus 





SEMI AARONIERO SHO REN ici Ne SHIRA A ESE EMI PIED ch AS AE ELTA ENON TEN AES ERT 
Electric Controller & Mfg. Company 


Six shoe-type magnetically operated brakes as applied to a crane trolley 


under the manual control of the 
operator only for the direction of 
rotation for lowering. 

Normally-open limit switches are 
used for the reversed condition, 
namely, when it is desired to have the 
motor inoperative except when the 
pilot circuit controlled by the limit 
switch is closed. Probably the most 
common example of this switch is 
found in elevator cab doors where the 
motor is entirely inoperative except 
when the limit switch is closed and 
thereby completes the pilot circuit. 
In this instance the safety require- 
ments are just the reverse. If a 
normally-closed limit switch were 
used, a break or short circuit would 
defeat the purpose of the switch. 

In the accompanying illustrations 
are shown a number of designs of 
switches such as are used on planers 
and cranes for limiting linear travel. 
There is also shown a simple design 
of traveling-nut type limit switch. 

In the traveling-nut limit switch, a 
screw, rotated by means of a gear 
drive off the motor or one of the 
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shafts of the driven machine is 
mounted in a frame and causes a nut 
to travel along its axis. Switch units 
are mounted on the frame, these units 
being the equivalent of small track- 
type limit switches with a quick 
make-and-break. Rollers on the 
traveling nut actuate the limit 
switches, thereby Cí ntrolling the pilot 
circuits in which the limit 
These limit switches, 
operating in conjunction with mag- 
netic-type starters, may cause the 
driven machine to slow down, stop, 
reverse, or any combination of such 
functions as might be desired. The 
positions of the switch units on the 
frame are adjustable, and the whole 
unit can be mounted in any suitable 
location, either horizontally, verti- 
cally, or even sloping. The extended 
screw connected by 
coupling gears or chains to a suitable 
shaft of the driven machine. The 


switches 
are placed. 


shaft can be 


drive, of course, must be positive. 
Cam-type limit switches are in a 

sense similar to the traveling-nut type 

in that they are actuated by a rotat- 
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shaft. In these switches, a rotat- 
ing cam is geared or otherwise con- 
nected to the driven machine. As 
many as about ten poles, limited only 


by the size of the cam disk, can be 


ing 


mounted on one of these switches, 
each pole actuating a given limit 
switch. The feature of this type of 


switch is that it permits the uninter 
rupted control of cyclic operations, 
that is, a given sequence of slow 
downs and reversals can be repeated 
indefinitely. If a stop switch is in- 
cluded, it merely requires the operator 
to restart the machine, after which 
the same cycle is repeated. 

Float switches, pressure or vacuum 
regulating switches, and temperature 
control switches are all of the same 
fundamental character and, in a sense, 
all of them limit switches. In 
float switches for controlling rela- 
tively small changes in fluid level, the 
float actuates a lever svstem that in 
turn operates a quick-break contact, 
thereby controlling, through a pilot 
circuit, the magnetic starter for the 
motor. Where the distance between 
maximum and minimum fluid level is 
great, the float can be attached to a 


are 


rope or cable passing over pullevs to 


The ascending crane hook lifts 
the weight, thereby allowing 
the limit switch to open 


A traveling-nut-type limit switch 


showing the track-type switches 
in T-slots in the bottom 


Additional 


mounted 
of case. adjustment 
can be had by positioning the con 


tactors mounted on the nut 


e Electric & Mfg. Com) 








the outside of the tank, and holding 
a counterweight or indicator. 
This level indicator trips some form 
of track-type switch located at the 
extreme ends of the indicator travel 


level 


\utomatic switches for regulating 
pressure are made up of some form 
indicating mechanism, 
with electrical contacts for opening 
pilot circuit when 
the predetermined pressure has been 
reached. A Bourdon tube, flexible 
diaphragm, Sylphon bellows, or mer 


of pressure 


or closing the 


cury column can be used for the pres 
sure measuring For 
perature control, there are numerous 


device tem- 


types of devices operated by thermal 
expansion or the increased vapor 


pressure caused by a rise in tem 
perature. 
| Editor's Note Se article “De- 


vices for Controlling Pressures and 
Temperatures,” p. 334, August num 
ber of Product Engineering. | 

In the case of the smaller sizes of 
fractional horsepower motors, such 
as are used on oil burners and fans, 
of these automatic switches or 
to control the 

The limiting 
factor is always the current carrying 


any 
controls be used 


directly 


can 
motor circuit 














of the control device 
Magnetic brakes and clutches, and 
not motor controls in 
that they do not regulate the motor 
by controlling the circuit 
However, these devices greatly affect 
the operation of the driven machine 
and motor and therefore will be 
sidered here 

Magnetic brakes, which must not 
with dynamic braking, 


Capacity 
solenoids are 


electric 


con 


be confused 
are used when it i5 required to bring 
the machine to a quick stop and pre 
vent the load running the 
machine, as in 
ample. Although dynamic braking 
will quickly slow down the machine, 
it must 
speed ot the 
counter emf 


from 
elevators, for ex 


be remembered that as thi 
motor decreases, the 
also decreases, thereby 
effort 
motor ar 


diminishing the braking cor 
respondingly. 
ranged for dynamic braking has no 


and 


Thus, a 


braking capacity at zero speed, 
therefore cannot prevent the motor 
from being rotated by the load. 

The required brake capacity for 
magnetic brakes must be calculated 
in the same manner as that for any 
type of mechanical brake [f the 
time allowed for the 
is to be the same as the time for start 
ing, then the torque rating of the 
should be upon the 


calcu 


stopping load 


brake based 
horsepower of the motor, as 


lated bv the following formula : 


5 250 hp. 


n 
i 


1 torque in ft.-lb 
horsepower 

l'he required horsepower rating of 
the brake will be the total ft.-lb. ot 
kinetic energv that must be absorbed 
to bring the machine to rest, divided 
bv the quantity (time in sec. to bring 
load to rest multiplied bv 550). Ex 

pressed as an equation 


550 X stopping tin 
For linear motion, the kinet 
energy will be 
Ji 
/ 
) 
E = kinetic energy in ft.-lb 
W = weight of moving element in lb 
velocity in ft. per second at 
moment brake is applied 
32.2, the acceleration of gravity 
For rotarv motion, the kinetic 
energy will be: 
W w?p? 
E = 
" 
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velocity of rotation in radians 


n ) 60 
per sec. or z times r.p.m A 


radius of gvration in ft. 


"T 
| [DK 


radius of gyration is that 


radius at which the whole mass of 
the rotating body can be considered 
as being concentrated and having the 
same moment of inertia as the dis- 
tributed For a disk 
cylindrical body, £? — 7?/2, wherein 
the radius of the cylinder. 
Usually it is sufficiently accurate to 
consider the mass of the rim of the 
wheel concentrated at the rim's mean 
radius. The total kinetic energy of 
the rotating mass can then be found 
by adding the kinetic energies of the 
different portions of the body. The 
kinetic energies of all the rotating 
in the machine, drive, and 
motor must be considered, including 
both the brake drum and the motor 
armature. These last two factors 
are usually the most important ones 
because of the relatively high speed 
of rotation of the armature as com- 
pared to the speed of the other mov- 
ing elements. Hence the kinetic 
stored in the rotating brake 
drum and armature will represent a 
proportionately high percentage of 
the total kinetic energy involved. 

In the case of magnetically oper- 
ated there are two factors 
that determine the capacity. As in 
mechanically operated band brakes, 
the limited allowable temperature rise 
of the brake drum is one factor. 
Magnetic brakes have the additional 
condition in that electrical over-heat- 
ing of the operating coil or coils 
might be the determining factor limit- 
ing the braking capacity. Regard- 
less of which of these two factors 
might be the limiting one, it is evi- 
dent that the capacity of a brake in 
continuous operation will be consider 


mass. or a 


r 1S 


bodies 


energy 


brakes, 


Quick braking action can be obtained 
The 


resistance 


by a half-voltage coil. closed 


contacts short-circuit the 
allowing full voltage across the op- 
Movement of the brake 
This puts the re- 


sistance in series with the coil, thereby 


erating coil. 


opens the contacts. 


cutting down the current 






Contactors aperafeo 
by brake movement, p9 
oper when broke Is 


n released position 






Brake 
oper? no 


Magnetic 






This multiple-disk 

magnetic clutch, 

only 4} in. in 

diameter, is cap- 

able of transmit- 

ting a torque of 
600 in.-Ib. 


ably less than that of one for inter 
mittent operation wherein there is 
appreciable time for cooling hetween 
braking applications. As a general 
approximation, the continuous rating 
of a magnetic brake is approximately 
60 per cent of its intermittent rating 

In addition to their torque rating, 
magnetic brakes are rated in hp.-sec. 
per minute, this being the rating for 
infrequent operation. 

Magnetic brakes may of the 
shoe type or band type. The band- 
type brake, having considerably larger 
braking area, will have a greater brak- 
ing torque for a given size of drum, 
this being an advantage where space 
limitation is a factor. On the other 
hand, the shoe-type brake is undoubt- 
edly simpler in mechanical construc- 
tion and is easier to adjust. 

When using direct current, elec- 
trical operation of the brake may be 
either by a plunger-solenoid or a 
clapper magnet. When operated by 
a magnet, a gear or lever system is 
sometimes used to multiply the move- 
ment of the magnet armature, while 
other designs use the direct action of 
the magnet, eliminating the lever sys- 
tem. For alternating current, mag- 
nets do not operate entirely satisfac- 
torily in the larger sizes because of 
high current inrush and the tendency 


be 
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Manufacturing 





Companp 


illen-Bradley Company 


installation of a 


Typical 
switch on a home water system manu- 


pressure 


factured by the Paten-Blomstrom 
Machinery Company 


v 


to slam. For a.c. service, brakes 
operated by a torque motor are avail- 
able. These will be discussed later. 

All magnetic brakes are held set 
by a compression spring and released 
by the movement of the clapper mag- 
net or plunger solenoid. Thus, the 
brake is set when the motor is not 
operating, but as soon as the motor 
circuit is completed the brake is re- 
leased by the energized brake coil. 
Series brakes usually release at about 
40 per cent of the normal full-load 
current of the motor, and the brake 
will be held in the released position 
until the current has dropped to about 
10 per cent of the full-load current. 
When the brake coils are shunted 
across the motor, they will release 
at about 80 per cent of the normal 
voltage. In this type of brake, quick, 
snappy operation can be obtained by 
using coils designed for one-half the 
normal voltage and placing them in 
with a separately mounted 
resistor. 

This arrangement is shown in the 
accompanying diagram. When the 
brake is in the applied position, that 


series 
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is, with no current flowing through 
the brake coil, the switch across the 
resistance coil is closed, thereby 
short-circuiting the resistance. When 
the motor is started, thereby closing 
the brake circuit, the full voltage is 
impressed upon the operating coil. 
As this coil is designed for con- 
tinuous duty for only one-half of the 
voltage that is thus impressed upon 
it, its magnetic field will be brought 
up to full strength with extreme 
rapidity, thereby obtaining a quick 
release of the brake. The move- 
ment of the brake opens the auxiliary 
switch and cuts in the resistance. 
With the resistance in, the voltage 
across the coil and the current flow- 
ing is reduced to an amount that will 
not cause overheating. A much 


greater intensity of magnetic field is 
required to give the initial movement 


to the armature or solenoid on ac- 
count of the air gap. Thus, when the 
armature or solenoid has completed 
its movement, and the air gap is 
greatly reduced or closed, the effec- 
tive pull will be greatly increased, 
thereby permitting the reduced cur- 
rent. When the circuit is again 
opened in order to set the brake, the 
current need die down only a small 
amount before the spring on the 
brake overcomes the magnetic pull 
on the armature, the brake being ap- 
plied with a quick action. 

On the other hand, delayed brake 
action is sometimes desired, as on pas- 
senger elevators at running speed. 
Such action can be obtained with 
magnetic brakes by resistance shunted 
across the magnet coil. The emf. in- 
duced in the coil when the current is 
broken maintains a circuit through 





Above is shown a sectional view of a Cutler-Hammer disk- 


type magnetic clutch. 


Below are two diagrams showing 


the clutch in the disengaged and in the engaged position. 
Either member of the clutch may be the driving side 
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the resistance, this secondary current 
dying gradually, thus giving the de- 
layed action 

In many driven machines it may be 
desired or required that there be a 
gradual pick-up of the load, a definite 
limit to the driving force, or auto- 
matic disconnection between the driv- 
ing motor and the machine. Any of 
these features can be secured by 
means of a magnetic clutch. In ad- 
dition, the application of such a 
clutch makes possible automatic con- 
trol through float switches, regulat- 
ing switches, or limit switches, by 
means of which the clutch can be 
controlled to automatically disconnect 
the motor from the driven machine. 
This principle can be applied to ob- 
tain a complete cycle of operations 
controlled by various forms of auto- 
matic switches. With a single motor 
driving a complete machine, different 
sections of the machine can be 
stopped or started by the proper lo- 
cation of automatically or manually 
controlled magnetic clutches. 

In the accompanying figure is 
shown a section view of a simple de- 
sign of magnetic clutch, the opera- 
tion of the clutch being illustrated 
schematically by the diagrammatic 
section views in the lower illustration. 
In this particular design there are two 
principal parts, the field member con- 
taining the field coil and friction lin- 
ing, and the armature member which 
consists of the armature, service 
ring, and spring plate. When the 
field coil is energized, a magnetic field 
is set up which attracts the armature 
member, thus engaging the friction 
lining with the service ring. Asa 
result of the time delay while the 
magnetic field intensity is being built 
up to its maximum strength, the en- 
gagement is gradual and smooth. The 
purpose of the flexed spring plates 
is to disengage the friction lining 
from the service ring when the cur- 
rent has been shut off and the mag- 
netic field dies down. 

Many other types of construction 
of magnetic clutches are available, 
and they are procurable in sizes as 
small as only 44 in. in diameter such 
as illustrated on the opposite page. 

Typical applications of magnetic 
clutches are on nut-driving machines 
for tightening the nuts to a prede- 
termined pressure, after which the 
clutch automatically slips and disen- 
gages, on can-making machines to 
automatically disengage if the cans 
do not register correctly, and in any 
installation where a mechanical clutch 
can be used 
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The die-cast washing machine parts are the 
top frame, agitator and centritugal drier base. 
The top frame weighs about 14 Ib. and has 


a general wall section of between şs in. and 





| in. The design calls for accurately cast 
ribs, lugs, bosses and holes, to locate both 
washer and drier tubs. This casting requires 
only tapping and plating before actual as- 
sembly. The agitator is of exceptionally 
thin section with an internal spline. This 
casting requires no finishing, except plating, 
and provides a driving member which would 
be very expensive, if not impossible, to ma- 
chine. The drier basket bottom also em- 
bodies an internal spline as well as register 


lugs on which the basket itself rests 





1 
Developments in the die casting in 
lustry have been extremely rapid in 
the past few vears. Previous restric 3 


tions of size and intricacy have been Hydraulic Process 


practically removed so that today it is 

unwise for any designer of mechani- > p 

cal devices to overlook the advantages Widen the Field 
and short cuts made possible by using 


| here a three methods of produc 


ing die castings: viz., mechanical. actuated by an air cylinder through pound toggles. The resultant locking 
pneumatic and hydraulic In the compound links, and the metal is pressure on the dies is so great that 
mechanical method the casting ma- forced into the mold by a plunger the pressure developed by the plunger 
chine is usually belt or motor driven, actuated by a separate air cylinder. that forces the metal into the mold 
the dies are actuated through levers In the hydraulic process the dies does not force them apart. Working 
ind cams, and the metal is forced are actuated by a hydraulic cylinder, pressures as high as 6,000 lb. per 
into a mold through a cam-operated utilizing line pressures of from 1,200 sq.in. are obtained by making the hy- 
mechanical plunger. to 1,600 Ib. per sq.in., which in turn draulic piston that actuates the metal 


In the pneumatic process the die is are multiplied through triple com- piston four or five times greater in 
area. 

In addition to the pressure build-up 
advantages, the hydraulic machine has 
taken most of the risk out of making 
castings. The actuation is positive 
and dependable, and is also extremely 
smooth. The improved casting cycle, 


MM M M M ——— M — — — — 


Formerly assembled from several cast- 
ings and turnings, this sun lamp base, 
19 in. high, is being die cast in one 
piece at the rate of about one a 
minute. The adaptation of zinc die 
castings to this design was made with- 
out the addition of excessive weight, 
since it weighs approximately 16 Ib. 
ready for assembly. The core is ex- 
ceptionally large, but this has not 
proved a handicap on the large hy- 
draulic machines. The intricate con- 
tours are cored by a wood insert. 
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Automotive designers habitually design for 
die casting when they must attain a surface 


for chromium plating. In the rapid evolution 





of automobile design, they have constantly 
demanded more and more from the die cast 
ing process. The illustrated radiator mold- 
ing was the first to be die cast of a high 
The Ww all thickness aver- 
ages between s in. the 
overall assembled dimension is approximately 


strength zinc alloy. 


| 
| 
| 


and s» in. and 
36 in. The part was cast in three pieces for 
convenience of assembly— without a single 
machine operation and with a minimum of 
preparation for plating. The production of 


molding has suggested other 


decorative designs now being applied 


this many 


— — — — — — — — — 





had been using steel, bronze, mall 
able and grey iron. ] do not mean to 


sav that these materials were entire 


2 


supplanted by die castings of non 
ferrous alloys, but rather that in 


many instances careful analysis of the 


Plus New Alloys 
of Die Castings 


WILLIAM J. DURING 


Chief. Engineer 


specific problems involved has pro 
duced castings which in every way) 
fulfilled the actual requirements oí 
the parts. At the same thev 


furnished the smoothness of contout 


time 
areas, thinner wall sections and per 


Precision s 
tect 


Castings Company, Inc. ; i 
surfaces are all developments 
with which designers should acquaint 


themselves. 


and surfaces, high speed production 
facilities and economies which this 


avoids such injuries to semi-plastic permits, uhii i on 


| and 
sections are were caused by the sud 


process 


IO 


— 


den jerk of cams or air cylinders. A 
much more uniform product of better 
structure results, and a material de 
crease in and boomerangs 
from the field caused by porosity and 
invisible fractures. 


reject S 


which 
been developed within the last 
tew years, makes it possible to cast 
parts that only recently could not be 
considered. parts, 


lhis die-casting machinery, 
| 


nas 


Heavier larger 


In the pipe cutter frame two steel 
sleeve inserts accept the strenuous and 
continuous thread wear. An inexpen- 
sive, flat, stamped insert provides the 
backbone to withstand the stress ap- 
plied to the Completely en- 
veloped in the zinc die casting, this 
stamping 


tool. 


cannot rust. Die casting 
this tool has considerably improved 
the appearance over the former sand 
casting. The strength is entirely ade- 
quate and the “process” time is cut 


in half by this method 


——————— M ——— 


X great deal of concentration has 
been directed, of course. on the zinc 
alloys. A material had to be devel- 
oped that would comply with the rigid 
specifications of manufacturers who 


necessary in these days when time of 
delivery and ultimate cost play such 
an important part in final results. 
The past limitations of 
castings—such as size 


die 


and 


Zinc 
intricacy 
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wall thickness, as well as specifica 
tions calling for permanency of di 
mensions and physical properties 
have been largely overcome by the 
"hi process and newly de- 
The parts illustrated 
here give a general indication of the 
Areas of 
wall thicknesses down to 
0.025 and 0.030 in., weights as high 
as 20 lb., and unbelievable intricacies 
of coring, stability of dimensions and 
physical properties are illustrated by 
these examples of zinc die castings 
which are being made in regular pro 
duction 


vdraulic" 
veloped alloy S. 


success recently achieved. 


720 sq in.. 


From these examples it is easy to 
see the possibilities which are being 
developed in zine die castings today. 
\dvance has been rapid, to be sure, 


the troubles encoun- 
tered in the early days of the industry, 


but because of 


critical attitude is general, and cast- 
ings in current production are being 
submitted to severe tests. 

This exaggerated caution undoubt- 
edly prevents the application of zinc 
die castings in 


some instances where 





they are entirely suitable. But when 
die castings are proved strong and 
sound in applications such as those 
illustrated in this article, the “doubt- 
mg Thomases" become the most en- 
thusiastic adherents. 

A very limited list of die castings 
shows the diversity of fields in which 
they are playing a prominent design 
and production róle, and the variety 
parts and delicate rein- 
Golf club heads, pad- 
cigarette lighters, 


big husky 
forced parts. 
locks, novelties, 





The various parts in a windshield wiper assembly are shown as an 


example of the reduction 


through the accuracy maintained in die castings. 


in machining which can be achieved 


The cover would 


require three stamping operations if made of rolled metal, three ma- 


chines. 


tions and at least three drilling operations. 


The base as a sand casting would require three milling opera- 


The intermediate plate, 


bridge, levers, handles and cam would raise this number of opera- 


tions to about twenty-seven. As die cast, this complete assembly is 


made in four dies and requires only four tapping operations. 


Such 


possible advantages should be considered in the design of any product 





Formerly assembled from stampings, 


a wooden frame and thirty nails, this 
radio speaker grid has been redesigned 
as a die casting. The sheets originally 
used were so weakened by the 
punched holes that fatigue cracks soon 
The die casting overcame 
reinforcing with 


appeared. 
this weakness by 


cross-ribs of “bridge structure.” This 


design did not fatigue or fracture 


under most severe test conditions. It 
one-third the 
and 


is assembled at about 


labor cost of its predecessor 
eliminates coordination of delivery on 
different types of materials necessary 


to make the previous design 





pipe cutters, machine tool parts, light- 
ing fixtures and carburetors; clock 
cases; washing machine frames, fruit 
juicer parts and dispensers ; 
automobile, refrigerator and builders’ 
hardware, motor housings, gears and 
pulleys; toys, lamp vases, vending 
machine parts, business machine 
parts, and innumerable other similar 
applications where strength, economy, 
durability, and appearance are im- 
portant factors, could be listed. 


soap 


Zinc Die Castings 
in the Ford V-8 

Through the courtesy of the New 
Jersey Zinc Company, the cover of 
this issue illustrates the various zinc 
die castings employed in the Ford 
V-8. The following listing shows the 
materials that were used for these 

parts in the Ford Model A: 
Part 


Former Material 


Carburetor parts 
Distributor parts 
tadiator 


Gray iron 
Moulded plastic 


ornaments Stainless steel 


Hand screws Zine (same) 
Hardware Zinc— (same) 
Light switch Aluminum 
Cowl light brackets Brass 

Top supports New part 
Windshield segments Jrass 
Speedometer frame Zinc (same) 


Fuel pump New part 
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COMMENT 


Motion Study in Machine Tool Design 


RAYMOND C. 


BULLARD 


The Bullard Company 


After having carefully studied Mr. 
Mogensen’s article, “Motion Study 
in the Design of Production Equip- 
ment.” (P.E. August, 1932) it seems 
to me that the material is well com- 
posed from an editorial standpoint. 
However, the subject matter needs a 
closer study of actual conditions from 
the designer’s and manufacturer’s 
standpoint, and it would seem advis- 
able to have a more practical educa- 
tion and accurate knowledge of what 
buyers of machine tools demand and 
what they will pay for, before 
authentic criticisms, such as are given 
therein, can be wisely made. Mr. 
Mogensen has developed a fine theory, 
but its practical application, it seems 
to me, falls short. 

Machine tool builders have not been 
in business for years for the mere fun 
of playing with design. Their present 
standing in industrial circles is proof 
of the fact that they have done much 
toward the advancement of manufac- 
turing methods. A great deal of 
credit should be given to them inas- 
much as they have tried to satisfy all 
users of their equipment, and yet at 
the same time have been able to pro- 
duce more or less standardized ma- 
chines which meet the requirements 
of many varied fields of service. 

Their organizations have designed 
and produced devices and equip- 
ment based on motion study only 
to find that one buyer’s problems 
may be entirely different from 
another buyer’s problems, thereby re- 
quiring a special gadget or some kind 
of a special application of a standard 
device which is peculiar to the user’s 
wn condition. In many cases it has 
been proved impossible to design and 


build a universal gadget at a cost that 
would show sufficient savings to 
warrant the customer's consideration 
of the purchase of this equipment. 
Where these devices have been in- 


cluded as standard with the machine, 
the customer has been interested in 
knowing how much would be de- 
ducted from the cost of the machine 
if these devices were not included, 
because from his own standpoint, it 
was not necessary to make this addi- 
tional investment. 

Production requirements will largely 


determine whether the cost of such 





refinement can be absorbed or 
whether the additional cost is a drag 
against the quick return on the initial 
investment. It must be clearly under- 
stood here that no manufacturer is 
going to place a device or any kind of 
rehnement on his machine unless it 
is extremely presentable and in keep- 
ing with the quality of his product. 
From this, then, we that these 
motion study devices are the indivi- 
dual problem of the user rather than 
of the manufacturer of the equip- 
ment, because the need for such 
equipment is determined within the 
user's plant, and the problem may best 
be solved from his angle at a con- 
siderable saving. 

A clearer viewpoint of the user's 
attitude toward investment, explains 
why the machine tool builder is 
unable to meet the criticisms of Mr. 


Morgensen. I feel assured that if the 


author will make a closer study of 
machine design, he will find in a great 
number of cases—possibly a majority 
—that the machine designers have 
taken motion study into consideration, 
but that for mechanical and manufac- 
turing reasons, it is oftentimes neces- 
sary to sacrifice a matter of ten cents 
an hour, saved by elimination of a 
certain operator's motion, in favor of 
hundreds and maybe several thou- 
sands of dollars construction cost 
which must be added to the price of 


the machine and borne by the 
customer and the ultimate consumer. 


see 


Saving Photostat Paper 


M. W. ELMENDORF 


Chief Draftsman, Taylor Instrument Companies 


The standard Photostat Machines 
Model 10, of which there are many 
in use about the country, produce a 
photographic reproduction in two 
sizes, namely 7 in. long x 114 in. 
wide and 14 in. long x 114 in. wide, 
the paper being 114 in. wide in the 
roll. This setup means that standard 
business corrospondence drawings or 
other papers of the commonly ac- 
cepted 8} in. x 11 in. standard size, 
must be reduced by the camera lens 
to fit on the available 7 in. x 114 in. 
size, or reproduced full size on the 
114 in. x 14 in. size with the resultant 
waste of the photographic paper. 
The machines of later design now 
have an adjustable curtain to mask 
the paper of various lengths that a 
variable cut-off control will govern, 


so that waste paper is kept to a mini- 
mum by the operator. 

The method herein described will 
show how the older model machines 
can be operated to produce 8} in. x 
11 in. reproductions with only a small 
border of paper to trim off as waste 
and so obtain 442 pictures from a 
standard 350 ft. x 114 in. wide roll 
instead of the usual 280 pictures, or 
an increase of 57 per cent in the num- 
ber of 83 in. x 11 in. pictures obtain- 
able from a roll. This represents the 
worthwhile saving over the old 
method of 162 pictures or $6.80 on 
each roll used. 

To prepare the machine for this 
operation it is first necessary to ob- 
tain an extra slide as furnished with 
the No. 10 machine to cover the 
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paper when camera is opened for 
ground glass use. Next, withdraw 
the regular slide and place the extra 
slide in place in the magazine, then 
open the magazine and starting from 
the bottom lay out a 81 in. x 12 in. 
rectangle, with the long side resting 
on the bottom in the center of the 
frame. Again close the magazine and 
withdraw the slide, putting the regu- 
lar slide back in place. Now cut out 
the aluminium sheet of the slide in- 
closed by the lines of the rectangle, 
but extend the cut so that the lower 
left hand corner of the slide is en- 
tirely cut away. Thus a mask will be 
formed from the slide which, when in 
position in the camera, will allow only 
a rectangular portion (8 in. x 114 
in.) of the paper to be exposed when 
the shutter is operated. The letter 
7" should be marked on the top of 
the slide handle to show that the slide 
must be inserted only with the “T” 
uppermost as reversing the slide will 
throw the rectangular cut-out to the 
top and the paper 
wasted. 


below will be 

The location of the subject matter 
to be photographed must be changed 
from the regular locations painted on 
the board but this is easily accom- 
plished by laying out a like rectangle 
in ink on the ground glass exactly as 
located on the slide, then with the lens 
open and the ground glass in place, 
locate and mark the spot on the sub- 
ject board where an 8J in. x 11 in. 
paper will register centrally on the 
rectangle of the ground glass. With 
all full size 8 in. x 11 in. reproduc- 
tions, the subject need only be located 
within this marked space to fall 
within the unmasked portion of the 
photographic paper. ^ When other 
than 83 in. x 11 in. subjects are to be 
reproduced to 84 in. x 11 in. size, it 
will be best to arrange them on the 
subject board and focus down so that 
the true image will fall within the 8? 
in. X 12 in. rectangle on the ground 
glass. Then, the exposure is ready to 
be made with the altered slide in 
position. 

The next change from regular pro- 
cedure is in cranking the proper 
amount of paper to cut a 94 in. length 
exposure instead of the regulated 
lengths of 7 in. or 14 in. as marked 
on the machine. If the operator is 
reliable, no expensive alterations need 
be made in the paper feeding mechan- 
ism. The proper procedure is to 
simply the feed shift lever on 
neutral, that is, midway between 7 in. 
and 14 in., then with the altered slide 


set 


in place and the exposure timed, turn 
the crank only 24 turns and stop. Cut 
off the paper at this point and pro- 
ceed with development in the regular 
manner. This should produce an 8} 
in. x 11 in. reproduction (full size) 
on a 94 in. x 114 in. sheet of photo- 
graphic paper. It should be explained 
here that the 94 in. length of paper is 
required for an 8} in. length exposure 
because 3 in. extra paper is neces- 
sarily wasted to reach the feed rolls 
in the magazine of the camera, 

When the standard 7 in. or 14 in. 
length pictures are again required, 
it is only necessary to pull out the 
altered slide so that full size paper 
will be exposed when the lens is 


opened, and then crank over the regu- 
lar 2 or 4 full revolutions before cut- 
ting off the exposed paper. 

It is obvious that other lengths ot 
pictures may be obtained by a simi- 
lar procedure and by recalculating the 
number of turns of the crank accord- 
ing to the length of paper exposed 
by the height of the cut-out in the 
slide. 

'This method has been found highly 
efficient since the only expense in- 
volved is the altered slide. the change 
in procedure requiring no appreciable 
increase in labor. For machines in 
steady production, the counting of 
crank rotations can be eliminated by 
altering the pin stops in the feed. 


Drawing Isometric Circles Quickly 


Jons È 


\s against the labor-saving method 
of drawing isometric circles shown by 
|. Homewood, in the August Product 
Engineering, I believe the means | 
have discovered, and have been using 
for some time, is a far greater time 
unnecessary to 


sıver. It is draw 





Fig. 1—Standard method for 
constructing isometric circles 


either a chart or the isometric circum 
scribing square. 

Analysis of the relative lengths of 
lines in the usual construction will 
give complete understanding of this 
method. In Fig. 1, we have the regu 
lar construction lines, plus only the 
broken line EF, which is the basis of 
mv method. 


. HYLER 


Examination of the figure with di- 
viders shows that the short radius AB 
is exactly one-third the long radius 
BC, and this is true in every isometric 
circle layout. Also the line AD is 
precisely twice the length of AB. 
From this it follows that GH is ex- 
actly four times AB. Also, the line 
EF is 60 deg. from vertical, and can 
therefore be drawn directly with 
T-square and triangle. 

Applving this information to con- 
struct the isometric circle, we simply 
lay off an indefinite-length line CD, 
as in Fig. 2, and at or near its center 
we take a point E. In practice, the 
line AB is not drawn; it is only in- 
cluded here to show clearly the point 
E. From E, each way upon CD, two 
equal spaces are set off, obtaining 
FG and HI. Through points F and 
H, two horizontal lines and two 60 
deg. lines are drawn, intersecting at 


D N 
T 
Pe 
L.S A 
A, 
Q C 


Fig. 2—Illustrating a quick method 
for constructing isometric circles, as 
explained in the article 
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R and S. All four centers and the 
short radius FG are now established. 
)y striking the short-radius arcs first, 
the long radius RT is made available. 
Thus the entire circle may be drawn. 

Since, in practice, only small parts 
of the lines shown are drawn, and 
since none of them run tangent to the 
isometric circle, very little erasing 1s 
involved. 


An Impact Problem 
W. F. HUMPHREY 
In the accompanying illustration is 
shown a simple form of screw press. 


In order to get sufficient pressure, the 
cross-arm No. 1 is mounted rigidly 


on the square end of the screw. A 
second arm, free to rotate on the 
spindle, is mounted above it. This 


second arm has two weights cast inte- 
gral with it, and has handles screwed 
into the ends. By means of the 
weighted arm, the operator is able to 
cause it to deliver a heavy blow 
against arm A. In this specific in- 
stance, the weight of A is approxi- 
mately 100 Ib., and the weight of arm 
B is approximately 150 1b., the dimen- 
sions being as indicated on the sketch. 


It can be assumed that the cross- 
section of the arms is uniform 
throughout their lengths, and the 


weights on arm B can be considered 
as weighing 25 Ib. each, and as being 
concentrated at a 10-in. radius. 

I wish to obtain a formula for de- 
termining the pressure exerted down- 
ward by the screw when arm A is 
given a blow by arm B. Of course 
there are many factors that will have 
to be assumed. What I desire most 
of all is a method of solution. 





How can the screw thrust be 
calculated ? 


Solutions of the Deflection Problem 


Two solutions of L. V. Johnson's 


problem of the deflection of a hollow 
and tapered cantilever beam of hex 
agonal cross-section, which appeared 
in the August number, are given here 
One of the solutions uses the moment 
of inertia of the average cross-sec 
tion, an evident error, but the solution 
is given here to indicate the magni 
tude of the error involved. In the 
next number will be given several ad 
ditional typical examples for arriving 
at an accurate result. 


SOLUTION BY D. J. REYNOLDS 


The following is one solution to the 
problem proposed by L. V. Johnson 
in the August number of Product 
Engineering. 

Referring to the figures, to find the 
moment of inertia of the hexagon: 


BD? 
lı —ı of rectangle —— 

12 

BD 
In Triangle 

12 


CI 





I of hexagon 0. 060d" 
l 0.060 | 
0.281 in. 


4.838 in. at small end 


(ange in d —7.75—0.562—4.838 — 2.35 in 
) 35 
4.838 4 x $ X38 0.0087 
270 
4t 
110 
120 





30 60 % 120 150 180 210 240 20 
X Inches From Load 


Fig. 2—The area under this curve is a 
measure of the deflection of the beam 


Y x 


0.281" 


" ` 
` 


3 y= de flection 


Fig. 1—Proportions and dimensions of hollow tapered hexa- 


gon cantilever 


ad" 
I of hexagon 
12 
12 
1 d/1.732 
^om d/3 464 


beam whose end 


deflection is calculated 


Substituting for d and i 


fr 


I 18.15 + 0.0922x + 0.000157x? 
0 .000000089 x? 
The internal moment resulting 


om the load at any section x distant 


from end of beam, will be: 
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M 100x inch pounds 


From the general equation for de- 
of beam, the total deflection 
ya at point a will be: 


} | I 
For the deflection at the end of the 
0, we have: 


flection 


beam where xa 
I | 0 


18.15 --0.0922x 


100»? dx 


0.000157»? 4-0.000000089 x? 


The solution of this integral is diffi 
cult. For a quick practical solution 
a graphical method is best. Substi- 
tuting selective valus of x in the ex- 
pression : 


100x? 


18.15 +0.0922++-0.000157x? +0.000000089x* 


we can get the values of the integral 
for various values of x, the area 
under the curve being the value of 
the integral expression. This curve 
is reproduced in the accompanying 
illustration. 

It will be noticed that the results 
when plotted are nearly a straight line 
over most of the distance so that by 
using the trapezoid method the area 
may be approximated very closely) 
Dividing the area into 9 trapezoids, 
we find that the mean ordinate is 
57,200 lb. per sq.in. The area will 
then be 57,200 x 270 — 15,450,000, 
which will be the approximate value 
of the integral. The deflection will 
then be: 

15,450,000 

Deflection in 

E 

Assuming a value of E for steel 
29,000,000, the deflection 
will be almost exactly 0.533 in. 


as being 


SoLUTION BY H. W. NORTH 


Herewith is my solution to the 
problem in deflection as submitted by 
L. V. Johnson in the August number 
of Product Engineering. I have as- 
sumed the material to be structural 
steel having a modulus of elasticity 
of 29,000,000. i 


Average section of beam 
7.75 + 5.4in. 
9 


6i% in 
2 
Average inside dimension 
-— 613 vs = 6in 

Moment of inertia of section: 

I = 0.06 (6;%)! 0.06 (6)! 

I = 33.18 
We also have W= 100 

L = 270 

E 29,000,000 


Deflection at end 


WL’ 100 X (270 


3E1 j 29,000,000 « 33.18 


1,968,300,000 


2,886,660,000 


Deflection 


0.68158 in. 


Discussions of Lettering 
Standards 


A great number of communications 
have been received from our readers 
relative to the article on the lettering 
of drawings, presented by E. Chat. 
Shanks in the August number of 
Product Engineering. The following 
excerpt from one of those communi- 
cations needs no further comment: 


Discussion BY W. S. Brown 


It appears that Mr. Shanks has not 
studied the subject from the view 
point of the man in the shop or he 
would sympathize with the latter’s 
lament that often the printing and 
dimensions are illegible or too small, 
too crowded or too sprawling, not 
easily read in the poorly lighted shop. 
The chief draftsman, getting tired of 
complaints from the shop, in despera- 


tion attempts to lead his supercilious 
charges into paths of greater clarity 
and conformity with a size and style 
of lettering which he knows from 
long experience is satisfactory. 
Draftsmen properly trained in man- 
ipulation of the pencil can change 
their style of printing in a few days 
to a close approximation of that re- 
quired. It must be remembered that 
every draítsman does not use a clear 
legible style of printing when left to 
his own choice. The drawing is only 
lettered once but often read thou- 
sands of times and this surely justi- 
fies an attempt at uniform clarity, 
even if it should cost a little more. 
In most offices, final drawings or 
tracings are produced by juniors or 
girls, among whom no difficulty arises 
when they are asked to conform to a 
standard style of lettering. 

The character of an organization is 
reflected in its drawings, and this as- 
pect assumes great importance when 
drawings are sent to other firms and 
prospective customers. The motley 
effect of a variety of lettering styles 
could hardly be expected to induce a 
favorable reaction, and such small im- 
pressions may turn the balance of 
opinion for or against a firm when 
the order is to be placed. 


DEFLECTIONS 





ELECTRO-RUBBER 


Comparing the electrodeposition 
of rubber with that of a metal like 
nickel, Albert Hirsch, plating tech 
nologist, states that with the same 
current density and time, 68 times 
as much rubber will be deposited as 
nickel. He strongly recommends 
that designers consider the use of 
electro-rubber on such metal parts 
as might vibrate and possibly cause 
noise. 


BY TELEVISION 


Said to be the first time that an 
outdoor sporting event has ever been 
presented by television on an in- 
door screen, an audience of 4,000 
in a motion picture theater saw the 
English Derby as it was run on 
Epsom Downs. The black and 
white images of the racing horses 
could be clearly observed as they 
swept to the winning post. Even 
the stripes of the jockeys could be 
distinguished on the 9x7 ft. screen. 

Three large drums, each with 30 
mirrors fixed around the circumfer 


ence, were rotated synchronously 
at Epsom Downs and London. The 
images to be transmitted by the 
J. L. Baird system were reflected 
by mirrors to photo-electric cells, 
and the resulting electrical signals 
were flashed over three land lines 
from the television camera on Ep- 
som Downs to the theater screen. 


FIRE FROM STEAM 


On June 28, fire broke out in the 
turbine room of the Bremo Bluff 
plant of the Virginia Public Serv- 
ice Co. A lubricating oil line on 
one of the 15,000-kw. turbines rup- 
tured; oil issuing from the break 
came in contact with a 750-deg. F. 
steam line and ignited. The fire 
progressed to a lubricating oil res- 
ervoir directly under the turbine 
room floor. Since such a thing 
could happen in almost any high- 
temperature steam plant, power 
operators will likely demand that 
designers make provisions against 
similar disasters. 
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National Screw Thread 


Commission Holds Meeting 


Minutes of the June 13 meeting of 
the National Screw Thread Commis- 
sion, Bureau of Standards, Washing- 
ton, D. C., have just been released. 
A table of recommended tolerances 
for gages for Class 4 fits, as proposed 
by New England gage manufacturers 
acting as a group, was discussed. The 
suggested tolerances on pitch diam- 
eter, lead and angle for threads 4 in. 
to 3 in. diameter, and the total cumu- 
lative tolerances are stipulated in the 
table. 

In the course of the discussion, it 
was commented that if anybody is 
fussy enough to want a Class 4 fit, 
they will have to pay the cost. The 
U. S. Army used to use a lot of Class 
4 fits on sights, and they have dis- 
carded them for Class 3 fits. It was 
also questioned as to whether the 
present system of tolerance needs any 
change in order to represent actual 
practice as found from the screw- 
thread survey, it appearing that no 
change should be made in the toler- 
ance scheme except perhaps for Class 
4 fits. 

In discussing the 8-pitch and the 
12-pitch series of screw threads, Pro- 
fessor Earle Buckingham commented 
on the use of 14 threads on locknuts 
for roller bearings, and the tendency 
to go to finer pitches. Attention was 
called to the fact that on large diam- 
eter studs, 2 in. and above, the prob- 
lem of the screw thread is a physical 
setting up the stud tight 
enough so that the initial strain. will 
be sufficient. From this angle, a uni- 
form pitch is a desirable condition for 
some constructions, particularly high- 
pressure pipe flanges, diesel engine 
cylinders, and similar designs. Two 
or three reports from diesel engine 
manufacturers indicated a shift 
towards uniform 8-pitch series. 

At this meeting it was voted to add 
to the 12-pitch series in the former 
report the 1,‘g-in. size, at the request 
of railroad engineers, and that the 12- 
pitch series be extended above 14 in. 
by 4 in. increments up to 6 in. It was 
also voted that an 8-pitch series for 
bolt, nut and stud work for high pres- 
sure be established running from 1 in. 


one of 


1 


to 24 and 


by increments of 


in. by increments of 1 in., 
from 24 to 6 in. 
l in. 

In discussing the subject of the re 
vision of National fine thread series, 
it was voted that the fine thread series 
stop at 14 in., and that 1j-in. size be 
added to the fine thread series. 

In the “Report on Bolt Head and 
Nut Dimensions,” the terms “rough, 
semi-finished, and finished.” as used 
in the former report were changed to 
“unfinished, semi-finished, and fin- 
ished.” 

\ complete detailed discussion of 
the proposed screw-thread revision, 
giving the for proposed 
changes, appears in an article written 
by H. W. Bearce, Co-Chief, Divi- 
Weights & Measures, Na- 
tional Bureau of Standards, and Sec 
retary of the National Screw Thread 
Commission. This article appears on 
page 933 of the August 17 number 
of American Machinist. 


reasons 


sion of 


Meetings 


A.S.M.E. 


The National Machine Shop Prac- 
tice Meeting of the American Society 
of Mechanical Engineers will be held 
at the Hotel Statler, Buffalo, N. Y., 
Oct. 3, during the National Metals 
Congress & Exposition. A joint 
luncheon of the A.S.M.E. and S.A.E. 
will lead off the meeting, with a 
luncheon address by Kenneth H. 
Condit, editor of Product Engineer- 
ing and American Machinist, whose 
subject will be “Adjusting Equip- 
ment Policies to Meet Changing Con- 
ditions.” 

Papers of interest to engineers and 
designers will be: “The Influence of 
Oil Compressibility on Speed Char 
acteristics of Hydraulic High-Speed 


Presses” —Walter Ernst, develop- 
ment engineer, Hydraulic Press 
Mfg. Co. “The Torque Required to 


Tap Cast Iron Using National Coarse 
Thread and National Fine 
Thread Series Taps"—]. E. Miller. 


Series 
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"Recent Trends in Machine Tool De- 
sign —Guy Hubbard, former asso- 
ciate editor of Steel, Penton Publish- 
ing Co. "Technique of Size Control 
in Precision Grinding"—R. E. W 
Harrison, former chief engineer, 
Cincinnati Grinders Co. “Design of 
Products to Utilize Die-Casting of 


Machined Parts’—L. H. Morin, 
Doehler Die Casting Co. “Materials 
for Modern Cutting Tools"—]. V. 


Emmons. 


A.S.S.T. 


Sponsored by the American Society 
for Steel Treating, The National 
Metal Congress and Exposition will 
be held Oct. 3-7, 174th Regiment 
Armory, Buffalo, N. Y., with the 
American Society of Mechanical En 
gineers, Institute of Metals, Amer 
ican Institute of Mining Engineers, 
American Welding Society, and The 
W.H 
Euclid 


Wire Association cooperating. 
Eisenmann, director, 7016 
\ve., Cleveland. 


New Products Conference 


In order to provide practical assist 
ance for engineers and manufactur 
ers contemplating or actually engaged 
in developing and marketing new 
products, the Cleveland Engineering 
Society is sponsoring a new products 
conference to be held Sept. 27-29, 
Cleveland, Ohio. The conference 
will seek to show how to conduct new 
product research, how to shape prod 
uct design to changing buying habits 
and tastes, how to adapt new products 
to existing lines, and how to measure 
the market when new products are 
contemplated. 

The program will probably be di- 
vided into two parts: general sessions 
at which research, new 
products, market analyses, product 
development engineering and mer 
chandising plans will be discussed: 
and "product sessions" where actual 
product developments will be thor- 
oughly talked over. These product 
tentatively cover automo- 
biles, electrical equipment, domestic 
units, production machinery, and styl- 
ing and packaging. Steps are also 
being taken to hold an exhibit of in- 
ventions and new products in con- 
junction with the conference. Fur 
ther information may be obtained 
from Carlton R. Sabin, 410 Hanna 
Bldg., Cleveland, Ohio, 
Manager of the Society 


successful 


sessions 


Secretary- 


1932 + 








Engineers 
and their 
Activities 


EA. 
keen carrier, has been appointed en 
eineer in charge of development work 
of the newly organized Gabriel Kari- 
Keen Co., Sioux City, Iowa. 


\RNDT, inventor of the Kari 


\. L. BECHTEL, who has served 
many years as vice-president and 
chief engineer of the Cleveland 
Punch & Shear Works, has estah- 
lished the A. L. Bechtel Machinery 
Co., 2848 Woodbury Rd., Shaker 
Heights. Cleveland. Ohio. 


WALTER A. BLACK, formerly chief 
engineer of the Indianapolis works of 
Fairbanks-Morse & Co., has been ap- 
pointed by Allen-Bradley Co., as dis- 
trict manager of the Cleveland, O. 
office, 942 Prospect Ave. 

KENNETH H. Connir, editor of 
Product Engineering and American 
Machinist, will address a joint lunch- 
eon meeting of the A. S. M. E. and 
S. A. E., Oct. 3, Hotel Statler, 
juffalo, N. Y. His subject will be 
"Adjusting Equipment Policies to 
Meet Changing Conditions." 

GEORGE B. INGERSOLL, chief engi- 
neer of the Federal Motor Truck Co., 
Detroit, has resigned to devote his 
time to patent law practice in Detroit. 
He will be remembered as the inven 
tor and developer of the Federal six 
wheel vehicle, the Federal Reservoil 
lubricating system and other devices 


Don F. Jones, formerly with the 
Prudden Wheel Co., has been ap- 
pointed chief engineer, heater divi 
sion of Motor Wheel Corp., Detroit, 
Mich. Until recently he was plant 
engineer of the wheel division. 


RUSSELL E. 
cently resigned 
ing, University 


LAWRENCE, who re 
as dean of engineer- 
of Detroit, has estab- 





K. H. Condit 





Blank-Stoller, Ine 
H. C. Parmelee 





Co SE. 


Schramm 


lished and is president of 
lawrence Institute of Technology, 


Highland Park, Mich. 


\RTHUR MALLETT, formerly chief 
engineer of the Thomson-Gibb Elec 
tric Welding Co., Bay City, Mich., 
has joined the engineering staff of 
the Federal Machine & Welder Co.. 
Warren, Ohio. 


WiLLIAM B. Mavo, chief engineer 
Detroit, 
Mich., and engineer in charge of the 


of the Ford Motor Co. 


aviation activities of the Ford Com- 
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the 


pany, will retire from the company's 
service on Sept. l. Mr. Mayo has 
been with Ford for 20 years. 


Joun W. Ocknett, after eight 
years association with the Lycoming 
Mfg. Co., Williamsport, Pa., has re- 
signed as assistant chief engineer in 
the automotive engine division in 
order to devote the coming year to re- 
search and graduate study in the 
Sheffield Scientific School of Yale 
University. 


FRANK J. OLIVER, JR., until recent- 
ly western editor of Product Engi- 
neering and American Machinist, has 
been appointed industrial director of 
the College of Engineering, Detroit 
University. 


H. C. PARMELEE, vice-president 
and editorial director of McGraw- 
Hill Publishing Co., has been ap- 
pointed a three-year member of the 
National Research Council, on the di- 
vision of engineering and industrial 
research. 


Lynn H. Ransom, who has been 
connected with the engineering de- 
partment of the Keystone Driller Co., 
Beaver Falls, Pa., has been promoted 
to chief engineer. 


CurFFORD E. Roserts has returned 
to the Glenn L. Martin Co., Middle 
River, Baltimore, Md., from his re- 
cent position of design engineer on 
military airplanes, Consolidated Air- 
craft Corp.. Buffalo. He is now in 
charge of the design group of the 
Martin company. 


C. H. ScuRAM M has been appoint- 
ed assistant chief engineer and de- 
signer of the Shaw-Box Crane & 
Hoist Co., Philadelphia, Pa. 


Harry A. SUTTON, until recently 
vice-president and chief engineer of 
American Airways, has become re- 
search engineer and test pilot for 
Curtiss Aeroplane & Motor 
suffalo, N. Y. 


Co.. 


EARNEST VON MERTENS, until re- 
cently engineer of the Scintilla Mag- 
neto Corp., has been engaged as en- 
gineer on development and produc- 
tion by the Groove Pin Corp., Long 
Island City, N. Y. 


EaRL W. WiNaNs has been ap- 
pointed chief engineer of the Federal 
Motor Truck Co., Detroit, Mich., to 
succeed George B. Ingersoll. 


1932 * 


General Electric Splash-Proof 


Induction Motors 


Designed for application in which 
open-motor operation is handicapped 
by the presence of splashing or drip- 
ping liquids, a new line of splash- 
proof induction motors is being 
marketed by the General Electric 
Co., Schenectady, N. Y. The end 
shields are of special construction, 
the top half being solid to exclude 
dripping water and liquids. Cool- 
ing air enters through ventilating 
openings in the bottom half of the 
end shields; a special baffle, which 
extends to the center line of the 
motor shaft prevents the entrance of 
splashing liquid into the windings. 
The motor frame is also protected by 
a one-piece cover, which is fitted to 
the motor frame. A water-tight con 
duit box protects the motor leads 
against damage by dripping. These 
motors are furnished in all integral 
sizes up to 75 hp., 1,800 r.p.m. 


Variable Pitch Diameter 
Texsteel Sheave 


Developed originally to meet de- 
mands for a variable-speed sheave on 
small fans and blowers for air-cond1- 
tioning units but applicable to genera! 
service, a line of Texsteel sheaves is 
being announced by Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. By ad- 
justing the two bevel plates shown in 
the illustration a variable diameter 
sheave is obtainable. Standard 
sheaves already developed vary 
through a range of approximately | 
in. in diameter, producing when in 
operation a higher or a lower shaft 
speed as desired. The threaded por 
tion of the hub is provided with flat 
surfaces and is locked in place by 





— 





means of a setscrew These sheaves 
are of pressed steel construction with 
cold rolled steel hubs similar to the 
standard line of Texsteel Texrope 
sheaves. It is stated that speeds may 
be increased 35 per cent over the 
minimum or “vice versa. [he full 
range of available sizes has not been 
released 


Parock Oilless Bearings 


The Manhattan Rubber Míg. Di- 
vision of Raybestos-Manhattan, Inc., 
Passaic, N. J., announces Parock 
bearings for submerged operation 
without lubrication in any solution 
not harmful to rubber. The graphite- 
impregnated rubber machines and fin- 
ishes as easily as soft brass, and can 
be obtained as complete bearings or 
in solid square or round bars from 1 
in. up to 36 in. O.D. in 1-in. incre- 
ments. Physical characteristics are: 
1. Running clearances, 0.003 to 0.005 
2. Coefficient of friction, 0.1 to 0.13 dry; 

0.05 to 0.08 wet 
3. Coefficient of expansion, 0.00132 
4. Heat conductivity, 0.001 
». Maximum speed-load constant, 

Dry 200 

Wet 600 
(These constants are determined by 
multiplying load per square inch of 
projected area [length of bearing by 
shaft diameter] by shaít speed in feet 

per second) 
6. Deformation under load, 0.0007 at 1,000 


pounds per square inch (Standard 
A.S.T.M. sample) 
7. Percentage oí oil absorption, none (oil 


is harmful) 

8. Percentage of graphite, 80% 

9. Maximum atmospheric and_ bearing 
temperature, 250° F. 

10. Thickness of bearing under 1 in. I. D 
i in.; over this 1 in. 

11. Weight, 1 oz. per cubic inch 


Morrow Oil Filter 


A specially impregnated felt is the 
filtering medium used in a new oil 
filter recently announced by the H. B 
Morrow Co., Mishawaka, Ind. As 
shown in the illustration, the oil in 
the cup must pass in an upward direc 
tion to the inside of the cone, thence 
out through the exit hole in the cup's 
central tube to the bearing. By this 
construction the filter membrane 
works in a semi-inverted position, and 
is so protected from all direct pollu- 
tion by the coarser and heavier set 
tlings from the oil, which are auto- 
matically separated out by gravity and 
deposited at points away from the 
filter surface. Since ample filtering 
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surface is provided, it does not retard 
the flow or delivery of the cup’s flow 
capacity even with the needle valve 
entirely removed. Sizes are avail- 
able for practically all standard types 
of oil cups. 


Pease "Super-Actinic" 
Inclosed Arc Lamp 


In announcing the new 
Vctinic" inclosed arc lamp, the C. F. 
Pease Co., 813-821 N. Franklin 5t., 
Chicago, Ill., claims that it will print 
blueprints 24 times faster than any 
other lamp on the market. 

Two models are available : 
vertical-type blueprinting equipment 
as illustrated; and another on a 
counter-balanced standard for black- 
and-white camera work, photo-en- 
graving printing and vacuum frame 
It is claimed that the lamp will 
begin operation easily and steadily 
from a cold start without any notice- 
able warming up period, and that the 
arc will burn steadily without break 
ing from 45 min. to 14 hr. or longer. 
Che lamp is not subject to magnetic 
blowing, frequent breaking of the arc, 
excessive flaming or globe breakage, 
and requires trimming about once a 
average. It should be 
especially noted that the Super- 
\ctinic lamp operates only on 220 
volt, 60 cycle a.c. or d.c. Maximum 
capacity rating is 30 to 40 amp. Nor- 
mal operation setting is 25 amp. 
When operating on d.c. the lamps are 
equipped with Nichrome wire resis- 


“Super- 


one for 


work. 


dav on the 


tance coils; when operating on a.c., 
they are equipped with special re- 
actors. 


"Herculoy" Silicon-Bronze 
Alloy 


Kevere Copper and Brass Incor- 
porated, 230 Park Ave., New York, 
N. Y., announces a patented silicon- 
bronze alloy known as 'Herculoy." 
This material is claimed to possess 
the advantages of strength and cor- 
rosion resistance which characterize 
the silicon bronzes, and special prop- 
erties which render it more readily 
adaptable to fabricating operations. 
Its strength is comparable to that of 
low and medium carbon steel, and its 
corrosion-resistant qualities approxi- 
mate those of pure copper. 

Herculoy possesses a simple, single- 
phase structure similar to that of 





permitting 


thereby 
annealing a range 


alpha brass, 
through proper 
of physical properties intermediate 
between the limits set for elongation 
and tensile strength. These limits are 
as follows: 


Tensile Strength Elongation 


(Ib. per (per cent 
sq.in.) in 2 in.) 
Hot rolled sheets 68,000 51 
Cold rolled sheets 85,000 30 
Cold rolled sheets, 
light annealed 75,000 56 
Cold rolled sheets, 
full annealed 60,000 80 
Hot rolled rods 
from a mini- 
mum of 67,000 60 
Cold drawn rods 
to a maximum 
of 125,000 10 


In wrought form Herculoy is duc- 
tile so that it may be stressed to the 
yield point without danger. It also 
has resistance to shock and is easily 
hot forged. A feature of Herculoy 
which differentiates it from similar 
alloys is the inclusion of tin in its 
composition. It has been found that 
tin exerts a peculiar effect of increas- 
ing the tensile strength and the 


ductility ; in addition to generally im- 
proving the physical properties the 
tin exerts a pronounced influence on 


+ PRODUCT ENGINEERING + SEPTEMBER, 


386 


the resistance of the alloy to cor- 
rosion. 

The alloy is available in the form 
of sheets and plates ; rolls and strips ; 
rods; bars and shafting; die pressed 
or hammered forgings; rivets; weld- 
ing rods and in ingot form for sand 
castings, 


Thermo-Tel Electric 
Temperature Signal 


For indicating temperature by 
means of electric lights, the Thermo- 
Tel electric temperature signal de- 
vice has been developed by the Ueh- 
ling Instrument Co., Paterson, N. J. 
Changes in temperature are indicated 
by two differently colored electric 
lights. When the temperature is 
within the limits for which the instru- 
ment is set, a white light illuminates ; 
when the temperature is above the 
limits, a red light illuminates: when 
the temperature is below the limits, 
all lights are out. Each signal is set 
for the particular limits desired, for 
example, 190 deg. and 193 deg. If 
desired, the signaling lights may be 
located at any distance from the tem- 
perature which is being observed. It 
is claimed that Thermo-Tel signals 
are accurate to within less than one- 
tenth of 1 deg. F., and can be read 
at a distance of 200 ft. or more. 


Glyptal No. 1281 Gasket 
Compound 


No. 1281 
compound, a new material which is 
oil-proof even in hot oil, and which 
is also proof against gasoline, kero- 
sene, benzine and similar solvents, 
has been developed by the General 
Electric Co., Schenectady, N. Y. 
The material is a grey or brown, 
odorless, sulphur-free alkyd resin ma- 
terial for which “Glyptal” is the G.E. 
trade name. It is flexible and prac- 
tically incompressible; oil-filled as- 
semblies have been operating on test 
at from 210 to 230 deg. F. for a year 
without effect on the gasket and with- 
out leaks. There is no noticeable 
hardening or stiffening in outdoor ex- 
posure tests. At temperatures below 
zero F. the compound is somewhat 
brittle, but this does not affect its 
efficiency as a gasket when assembled 
in a joint. 

jushing assemblies of the com- 


Designated as gasket 
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pound with porcelain, brass, cast iron 
and copper have withstood alternate 
heating and cooling while under pres- 
sure and in contact with oil for long 
periods of time. It may be used in 
contact with cemented joints, and it 
is said that neither dilute acids or 
dilute alkaline solutions affect it. A 
sticker is not required for most ap- 
plications, but where conditions to 
which the gasket is exposed are 
severe, as in salt water, a pigmented 
Glyptal varnish (No. 1201) may be 
used as a cement and protective film. 
For screw joints the gaskets should 
be lubricated with a thin film of min- 
eral oil at the time of assembly to 
permit the parts to slide easily upon 
the gasket. The material may be ob- 
tained in sheets up to 13x36 in., in 


thicknesses from one mil to 1 In. 


Round gaskets available at present 
have a maximum diameter of 124 in. 
and a maximum thickness of i in. 
but the company states that larger 
sizes will be in production within a 
short time. 


Trumbull Type D General 
Service Switch 


\s an addition to their line of 
manually operated switches, the 
Trumbull Electric Mfg. Co., Plain 
ville, Conn., announces the Type D, 
inclosed switch for general use and 
motor-starting service. This switch, 
which has been given Catalog No. 
24921, is of 30-amp. capacity, and 
has two poles and two blades. It is 
rated 2 hp. at 230 volt, a.c., or 250 


volt, d.c. The blades are of the 
double butt wiping contact type 


operating under pressure. 


Parker-Kalon Cold-Forged 
Wing Nuts 


Parker-Kalon Corp., 200 Varick 
St, New York, N. Y., announces a 
line of cold-forged wing nuts 
produced by an improved high-speed 
automatic process. It is claimed that 
they are free from flaws, roughness 
and other imperfections. Being auto- 
matically produced, the wings of the 
nuts are uniform and so shaped as 
to provide ample finger grip. The 
holes are centrally located, accurately 
punched, and threaded cleanly with 
no burrs. They are available in both 
steel and brass in five stove bolt 
thread sizes ranging from 4^; to $ in., 


new 


and in machine screw thread sizes 


(U. S. standard) ranging from No. 6 
to No. 12 and from 4 to 4 in. Steel 
wing nuts are stocked in plain steel 
finish only, but they can be fur- 
nished at extra charge in the fol- 
lowing finishes: Cadmium - plated, 
nickel-plated, brass-plated, copper- 
plated, chromium-plated, Parkerized, 
oxidized, and electro - galvanized. 
Brass wing nuts can likewise be fur- 


nished in most of these finishes. 


Westinghouse Fractional 
Horsepower Motors 


rhe engineers of Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa., announce the development of an 








entirely new type of capacitor motor 
and the redesign of the older types of 
other fractional horsepower motors 
All kinds of small motors are affected 
by the redesign: split-phase, capaci 
tor, repulsion-induction, polyphase, 
direct-current and repulsion. Frames, 
shafts, bearings and mounting ar 
rangements are interchangeable, rat 
ing for rating. Five frame sizes 
suffice to serve the entire line, rang 
ing in output from 1/30 to 3 hp. 
whereas more than 100 frame sizes 
were formerly required. First of the 
new line to be put into production is 


the capacitor-type motor used in re 
frigerators, oil burners and stokers 
It incorporates an improved type of 
resilient spring mounting which nulli- 
fies the vibration inherent in all 
60-cycle a.c. motors. Production on 


the other tvpes of motors will be 
started as 
shop equipment are 


soon as changeovers in 


com] ;leted. 


G-M Photoelectric Relay 


The *Foto-Switch," a new, low 
cost photoelectric relav, is announced 
by G-M Laboratories, Inc., 1735 Bel- 
mont Ave. Chicago, Ill The unit 
embodies an electro-magnetic switch 
which is opened or closed by the in 
terruption or variation in the illumi 
nation on a photoelectric cell. With it, 
any sort of electrical device, such as 
motors, electric signals, or 
alarms can be controlled through the 
medium of a light beam 
be used as a limit switch, as a bin 
level indicator or control, and for 
regulating the flow of such material 
as crushed stone, gravel and coal. 


signs, 


It can also 


Reeves Vari-Speed Motor 
Pulley Cuntershaft Unit 


Reeves Pulley Co., Columbus, 
Ind., announces a new “Vari-Speed”’ 
motor-pullev countershaít unit, an 
adaptation of the Reeves Vari-Speed 
motor pulley, especially designed for 
requirements of unusual speed reduc 
tion. This unit embodies the funda 
mental design of the standard 
Vari-Speed motor pulley, which con- 
sists of two opposing cone-faced 
disks, one stationary and one sliding, 
and an adjustable power compression 
spring, all mounted on the shaft of a 
standard electric motor. The as 
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sembly is mounted on a special slid- 
ing motor base. A V-belt forms the 
connection between the sliding disks 
and the driven pulley. A turn of the 
adjusting handwheel in one direction 
moves the motor and disk assembly 
toward the driven pulley ; in the other 
from it As the 
from the 


direction, 
motor pulley moves away 
driven pulley, the sliding disk moving 
out laterally, the V-belt travels over 
a smaller diameter between the disks, 
thus effecting speed reduction. When 
the handwheel is operated to move 
the motor toward the driven shaft, 
the V-belt will operate from the small 
to the full diameter of disks, conse- 
quently ‘providing increased or maxi- 
mum speed on the driven machine. 

The unit employs a special ball 
bearing countershaft on one end of 
which a flat-faced pullev is mounted. 
This pulley receives power from the 
Vari-Speed motor pulley and motor. 
On the other end of the countershaft, 
any standard type of drive, such as 
pulleys, multi-V-belts or chain and 
sprockets can be applied to transmit 
power and provide speed variation 
required on the driven machine. The 
countershaft itself is adjustable on 
the base proper, which permits selec- 
tion of a pulley size which, in con 
nection with the Vari-Speed motor 
pulley, provides reduced speed varia- 
tion required on the driven shaft. 
The unit is available in seven sizes 
from fractional to 74 hp. 


away 


W yromatick Compensator 


Federal - Mogul Detroit, 
Mich., announces the completion of 
development work on the Wyromatick 
compensator (Product Engineering, 
January, 1931), and the acquisition 
of all manufacturing rights. The 
compensator, as originally developed, 
was intended purely for the purpose 
of constant automatic maintenance of 
hearing adjustments. As now pro- 
duced, it is provided with controlled 
preload that insures the maintenance 


( orp., 
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of any clearance necessary to allow 
for expansion and contraction. It is 
claimed that any specified bearing ad- 
justment can be held within 0.00025 
in., and the bearing adjustment may 
be as snug or as free as the designer 
Since wear once started 
proceeds with marked acceleration, 
automatic adjustment has been shown 
on test to add greatly to bearing life, 
to make for quieter operation, and to 
insure shaft alignment. 

\s shown in the accompanying 
illustration, the compensator las the 
general appearance, occupies about 
the same space, and is almost as 
simple to install as an ordinary spac- 
ing washer. Springs inserted in the 
master cam supply the power to take 
care of the preload feature and are 
varied in number to give the exact 
preload specified. The master and 
gage cams are a pair of mating heli- 
cal-cam-faced members, which, when 
assembled in their power position, 
will increase their joint cross-sec- 
tional dimension when rotated in op- 
posite directions. When the compen- 
sator is assembled, it is wound and 
held in the wound position by the 
lock spring which engages in the lock 
spring socket. When it is drawn up 
in a bearing assembly, the pressure 
releases the lock spring. "Then the 
power spring urges rotation of the 
gage cam; but this rotational action 
is stopped by the gage pin engaging 
one of the ribs of the control washer. 

Assuming the compensator is set 
to take up wear in increments of 
0.001 in., the preload springs are con- 
stantly urging separation between the 
master cam and control washer ; like- 
wise the lock spring is continually 
urging separation between the gage 
cam and control washer. Then, when 
0.001 in. of wear has occurred be- 
yond that initially allowed as mini- 
mum for expansion and contraction, 
the gage pin passes one rib; that 
much rotation between the master 
and gage cams increases their joint 
cross-section exactly 0.001 in. so they 
can go no farther until another 0.001 
in. wear has occurred 


specifies. 


It is claimed 


LOCK - SPRING 
SOCKET 


— 
OCK SPRING 
S 


388 


that Wyromatick compensators are 
practical for use with almost every 
type of bearing: roller, ball or for 
end thrust on plain sleeve type. They 
are available in a full range of stand- 
ard and special sizes. 


Gilmer Belts 


In the accompanying illustration 
are shown cross-sections of five new 
belts recently placed on the market 
by L. H. Gilmer Co., Tacony, Phila- 
delphia, Pa. The “Panama Kable 
Kord” endless belt at A is said to com- 
bine two belts in one. The lower sec- 
tion, comprising layers of parallel 





pulling cords, does the actual trans- 
mitting of power. Upon this section 
are superimposed heavy Kable-Kords 
which have the function of squeezing 
the lower pulling cords tight to the 
pulley face or, in other words, acting 
as the “contactor” belt. The jacket 
of the belt is double on the face which 
engages the pulley and single at the 
top. It is furnished in a wide range 
of sizes and weights. 

The Kable-Kord non-endless P is 
constructed on a principle similar to 
that of the endless belt; it comes in 
rolls and, instead of using cords for 
the pulling medium, utilizes heavy 
specially woven belting duck. The 
top cover and the bottom cover or 
jacket each count as a ply. The in- 
side plies are laid parallel with the 
bottom, and the sides are brought 
around into the top cover or jacket 
and over the Kable-Kords. These 
cords incidentally are spaced three to 
the inch. Alligator or clipper lacing 
may be used. 

An improved V-type belt (patent 
pending) has been designed with a 
view to eliminating internal heating. 
As shown at C, numerous strands of 
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fine cords are used in the upper half 
of the belt rather than a few strands 
of large cord. The fine cords are sup- 
ported by a highly resistant, yet re- 
silient rubber, which holds the cords 
in their position when they are pulling 
a load. A heavy specially woven 
jacket encases the belt, as shown. It 
is claimed that under a maximum load 
condition this V-belt will stretch less 
than 1 per cent. The V-type non- 
endless belt, shown at E, is con- 
structed of plies of fabric 
rather than of cords as in the former. 
The same bottom rubber is used, and 
the same jacket material acts as the 
outside surface. A piece of this belt- 
ing is cut to the desired length and 
hooked together with a hook very 
much resembling the old style hooks 
used in round belting. 

At D is shown the construction of 
Gilmer round belting which is rolled 
out of a special fabric, rubber impreg- 
nated. Since it is then molded under 
extremely heavy pressure in accu- 
rately cut molds, a cross-section taken 
at any point is as nearly a perfect 
circle as possible. Offered with 
special connectors to take the place 
of old style hooks, this belt is claimed 
to be 25 per cent stronger than the 
average high-grade round 
belting. 

“Speedage” belts, not illustrated, 
are produced especially for high speed 
on machine tools or woodworking 
tools. These fabric belts are woven 
endless and can be made into weights 
and thicknesses to apply to practically 
any design. Belts of this construc- 
tion are said to be in operation at 
speeds of 6,000 to 12,000 ft. per min. 


S] ecial 


leather 


Maxim Exhaust Washing 
Silencer 


Bv combining a water scrubber 
and a Maxim silencer in one unit, 
Maxim Silencer Co., Hartford, 
Conn., has produced a compact, rea- 
sonably-priced silencer. On gasoline 
and gas engines, it is claimed that it 
will eliminate the possibility of ex 
haust line explosions, and it is ex- 
pected that it will be quickly adopted 
for installation on the exhausts of 
Diesel engines used in tankers where 
sparks must absolutely be eliminated. 
As far as sparks and dirt are con- 
cerned, this new silencer, called the 
Model EW, should make the exhaust 
of a Diesel engine as inoffensive as 
the exhaust of a gasoline engine. 


bim 
— 
— 












7 onl SS 
Me S 
Water inlet AA X Mixing 
— SO - 
= | , EX wi Chamber 
£xausf ineft If S| ò [ 
— » 
y c Washer and 


Silencer 


Separator 


hand hole 
fog 
cleaning 


cast-iron 


built of 
throughout, making it virtually cor- 


The device is 


rosion-proof. Only a moderate 
amount of cooling water is required, 
the normal cooling circulation being 
sufficient. It is smaller and lighter, 
size for size, than the standard dry- 
type Maxim silencer. range 
from 2 in. to 18 in. but selection of a 
size for a particular internal combus- 
tion engine should be referred to the 
manufacturer. Necessary data in- 
cludes engine type, number of cycles, 
number of cylinders, bore and stroke. 
and r.p.m. 


Sizes 


Lincoln Stainless Steel Motor 

\ new model Type E. stainless steel 
totally inclosed fan-cooled induction 
motor, recently announced by the 
Lincoln Electric Co., Cleveland, O., 
takes its name from a thin-gage, 
deeply corrugated stainless steel radi- 
ating surface, which has approxi- 
mately three times more radiating 
area than a plane surface. 
in the diagram, two internal steel fans 
welded to the rotor circulate the air 
sealed in the motor around the entire 
stator core and winding then back 
through the rotor. This forced circu- 
lation of air carries the heat generated 
within the motor to the corrugated 


\s shown 


stainless steel inclosure which con- 


ducts the heat to its outer surface for 
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dissipation. Continuous draft of out- 
side air furnished by the external fan 
cools the inclosure continuously. Re- 
movable cover permits easy access for 
cleaning the radiating surface. Sizes 
are available in a full range of speeds 
from 4 hp. to 50 hp. 


Highland Alloyed Puddled 
Wrought Iron 


It is announced by Highland Iron 
& Steel Co., Chicago, Il., an asso 
ciate of American Chain Co., Inc., 
that actual production is under way 
on wrought iron alloyed with nickel, 
with copper, with nickel and molyb 
denum or with copper and molybde 
num. It is claimed that the addition 
of the alloying element changes in no 
way the fiber structure of the wrought 
iron which is responsible for its en 
durance under vibratory stresses, and 
that a 25 per cent increase in strength 
has been secured in the as-rolled con 
dition. Wrought iron with nickel 
alone and wrought iron with nickel 
and molybdenum have both shown 
marked increases in fatigue-resisting 
properties. Laboratory tests indicate 
that heat-treated nickel and nickel and, 
molybdenum alloyed wrought iron 
show increases in strength of 40 per 
cent to 50 per cent over ordinary 
wrought iron. 


Continental-Diamond Vulcoid 


Vulcoid is the name assigned by 
Continental - Diamond Fibre Co., 
Newark, Del., to its new laminated 
fibrous base insulating material. It 
is claimed that the safe insulating of 
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radio and electrical units will be ren- 
dered considerably less costly through 
the use of this material. Like vul- 
canized fibre, it has the quality of 
toughness and resistance to physical 
shock; unlike ordinary vulcanized 
hbre it possesses high resistance to 
moisture and water. It may be ma- 
chined, punched or formed in any 
way by heating. Its insulating and 
moisture resisting properties are un- 
affected by machining as it is chemi- 


can 


cally processed throughout. It 
be fabricated to close limits and will 
permanently retain its original dimen- 
sions. 


Jeing chemically inert and odorless, 


Vulcoid lends itself to insulating 
products such as refrigerators, ice 
cream cabinets, etc. It is not readily 
inflammable and will only char at a 
temperature of 177 deg. C. It is 
available in standard sheets, rods and 
tubes. 


New Books and Publications 


“ECONOMIC CONTROL OF 
QUALITY OF 
MANUFACTURED PRODUCT” 


[W. .4. Sheshart, Bell Telephone 
Laboratories, Inc.| | First Edition. 
49] pages, 6x9 in. Clothboard cov- 
ers. Indexed. Illustrated. Pub- 
lished by D. Van Nostrand Company, 
Inc., 250 Fourth Avenue, New York, 
N. Y. Price $6.50. 


After samples have been subjected 
to acceptance tests, how can a scien- 
tific interpretation of the test results 
be made?’ How can quality be con- 
trolled in manufacturing processes? 
How should data be presented? What 
should be the basis for specification 
of quality control? These and many 
other similar questions are answered 
by Dr. Shewhart in what is probably 
the first comprehensive American 
book on the general subject of statis- 
tical control. 

Although the author is to be com- 
mended for his clarity of expression, 
this book requires thoughtful reading. 
It contains some higher mathematics, 
and must be studied from the mathe- 
matical angle. But in addition to 
this, it contains a wealth of valuable 
material that will give any engineer 
a new conception of the subject. 


“SYMPOSIUM ON RUBBER” 


[American Society for Testing 
Materials. ] 160 pages, 6x9 in. 
Clothboard covers. Illustrated but 
not indexed. Published by The 


\merican Society for Testing Mate- 
rials, 1315 Spruce St., Philadelphia, 
Pa. Price $1.75. 

The twelve papers in the “Sym- 
posium on Rubber” were presented 
at the Cleveland Regional Meeting 
of the Society in March, 1932. The 
authors, all experts in their respec- 


tive fields, prepared their papers 
primarily to include data of value to 
the engineer, and not solely to the 
rubber technologist. Subjects in- 
clude: flexing of rubber products; 
shock and vibration properties; 
deterioration of rubber due to fric- 
tion; chemical resistance; resistance 
to water and gases; electrical char- 
acteristics of rubber insulation; rub- 
ber as an adhesive. 

Valuable data are given in the 
papers in the form of tables and 
charts. A coated paper stock having 
a rubber latex content is appropriate 
and brings out clearly the details in 
the illustrations. 


Copper and Brass 


| Revere Copper and Brass, Incor- 
porated, New York, N. £a "Her 
culoy" presents full data on this new 
engineering bronze. “Revere Copper 
& Brass Products" is a general 
catalog plus many pages of conver- 
sion tables and engineering data. 

[United States Metals Refining 
Co., 420 Lexington Ave., New York, 
N. Y.] “High Conductivity Oxygen- 
Free Copper" describes the genesis 
and physical characteristics of this 
material. 

Lacquer 


| Archer Daniels Midland Co., 
Minneapolis, Minn.| “A Linseed Oil 
Lacquer” is the title of a folder giv- 
ing a detailed announcement of this 
new product developed in the re- 
search laboratory of Archer Daniels 
Midland Co., at Lehigh University. 
It lists various lacquer formulas in- 
corporating A.D.M.—100 linseed oil. 


Magnetic Clutches 


[Dings Magnetic Separator Co., 
Milwaukee, Wis.| Catalog No. 44 


describes three types of Dings mag- 
netic clutches: single disk, multiple 
disk and serrated disk. A number 
of installation diagrams are repro- 
duced, and the method of calculating 
the required horsepower rating is 
discussed in detail. Extensive tables 
of performance data are included. 


Pillow Blocks 


[Dodge Mfg. Corp., Mishawaka, 
Ind.| Bulletin A-117 describes the 
new Type DH-1 ball-bearing, self- 
aligning pillow block which comes in 
shaft sizes from 1$ to 24*; in. 


Rubber 


[The B. F. Goodrich Rubber Co., 
Akron, Ohio.| “Engineering Data, 
Industrial Rubber Goods" is a new 
condensed catalog giving a compre- 
hensive line-up of principal Goodrich 
industrial rubber goods. It contains 
engineering information and data on 
transmission belting, conveyor belt- 
ing, hose, hard rubber, soft rubber 
bearings, packings and acid-resisting 
paint. 

Starting Switches 


| Allen-Bradley Co., Milwaukee, 
Wis.| Bulletin 609 supersedes Bul- 
letin 609 dated October, 1930, and 
describes the construction and operat- 
ing characteristics of a new hand- 
operated starting switch with ratings 
ranging from 1 hp., 110 volts to 74 
hp. at 440 and 550-volts. 


Structural Panels 


[Truscon Steel Co., Youngstown, 
O.| The recent catalog, “Truscon 
Ferroclad Structural Panels,” in- 
cludes data on sound and heat insu- 
lation values, available core and metal 
facing materials, recommended cor- 
ner and joint constructions. Although 
prepared primarily for architects, en- 
gineers will find it informative. 


Valves 
[ Reading-Pratt & Cady Co., Inc., 
Bridgeport, Conn.] Catalog 703 


entitled “Bar-Stock Valves" describes 
the full line, including bronze, car- 
bon steel, and stainless steel valves. 


Weldings 


[Lukenweld, Inc., Coatesville Pa.] 
Bulletin No. 2, "Lukenweld Con- 
struction," illustrates and gives data 
on nearly 100 welded machines and 
machinery parts. 
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Plate Friction Clutch Chart 
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Tangential Force at Mean Radius in Lb. o 
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The doshed lines indicate 
Solution of the problem:- 


100 Ib. spring force, 
2 friction surfaces, 
0.20 coefficient of friction 
10 in. mean radius, 
1,000 rp.m. 
Solution:- 
6.35 hp. 
400 in.- lb. torque 
40 Ib tangential force 


o 
o 
N 


Coefficients of Friction 


Cast iron on cast iron (Dry) 015 -0.20 
Cast iron on wood (Ory) 020-0 25 
Cast iron on brass (Dry) 1 
Leather on meta (Dry) 
Cork on metal 
Leather on metal (Greasy) 
Cork on metal (Greasy) 
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Axial Force in Lb. 


Contributed by H. Kafine, West Reading, Pa. 
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Cone Friction Clutch Chart 
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Torque in In:Lb. 





The dashed lines indicate 
solution of the problem:- 

12 deg. cone angle, 

0.15 coefficient of friction, 
T 100 Ib. axial force, 

10 in. meon radius, 


| 1,000 r. p.m. 
Solution:- 








6.7 hp., 
423 in.-lb torque 


- € m 
Cone Angle in Degrees 
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